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For over Go years 
this trade mark has stood for speed and 


strength in reinforced concrete work. 


DRAGON 


(Brand) 
PORTLAND CEMENT 


Supplied by 
THE SOUTH WALES PORTLAND CEMENT & LIME CO. LTD. 


PENARTH, SOUTH WALES 
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— AND Ce 

| 
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Telephone : Penarth 300 Telegrams: ‘‘ Cement, Penarth” 
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TU BULAR STEEL TRENCH STRUTS 


(ADJUSTABLE) 


OUTSTANDING ADVANTAGES 


|.—Save at least 80% labour by elimin- 
ating the old-fashioned system of cutting, 
wedging and nailing timber strutting ; 
no waste of timber. 


2.—Fixed by one man in one minute. 


3.—Being steel complete, they are 
practically everlasting and can be used 
over and over again indefinitely. 


4.—Take up very little store space and 
very compact for transport. 


5.—No loose parts which can be 
lost, so they are always ready for 
work. 


IN THREE SIZES 


gth Approx. 
Expanded Weight 


2 3” 14 Ib. 
3’ 64" 19 Ib. 
5’ 6” 24 Ib. 


Burton's Patent Solid Dropforged Steel Scaffolding Fittings 
THE LONDON & MIDLAND STEEL SCAFFOLDING CO., LTD. 


ST. LUKE’S WORKS, OLD HILL, STAFFORDSHIRE 
Telegrams : DUBELGRIP, CRADLEY HEATH. Telephone : CRADLEY HEATH 6237/8 


London Offices: BURWOOD HOUSE, CAXTON STREET, S.W.| 
Telephone: Abbey 6483/4. Telegrams : Dubelgrip, Sowest, London 
A 
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FACTORY WORK IN COURSE OF CONSTRUCTION 


YORKSHIRE 


HENNEBIQUE 


FERRO - CONCRETE SPECIALISTS 
SINCE 1904 


HEAD OFFICE : VIADUCT WORKS, KIRKSTALL ROAD, LEEDS, 4 
Telephone : Leeds 20687-8-9 Telegrams : Ferro, Leeds 


BRANCH OFFICES: 30, WINCOLMLEE, HULL. Telephone: Hull 3350/ 
SCOTLAND : ALNESS, ROSS-SHIRE. Telephone: Alness 289 
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Oil Refinery Construction at Coryton 


4,200-ToN reinforced concrete caisson in position 
at Coryton after its ten mile down river journey 
from Tilbury. This structure forms part of the 
water intake jetty for the new oil refinery at LAING 
Coryton under construction for Vacuum Oil 
Company Limited in conjunction with the 
Lummus Company Limited. 


Contractors for every class of Building and Civil Engineering at home and overseas 
John Laing and Son Limited, London, Carlisle, Johannesburg, Lusaka. Established in 1848 
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CONT RACTORS 
7 LE A DIN of EVER YWHERE 
sTANDAROISE 


BUILDERS’ HOISTS 
AND WINCHES 


because 


1. They are more dependable— 


designed and ruggedly built to reduce 
wear and tear. 


because 
2. They take less time to erect— 


quick-fitting tower masts are self- 
aligning ; require no fishplates. 


because 


3. They havea larger effective life 


—robust sections throughout . . . self- 
aligning bearings ... power units 
totally enclosed to give complete pro- 
tection in dusty, adverse working 
conditions 


For full details, apply for illustrated Folder 
=) There’s a Wickham Agent in your district ! 


WICKHAM ENGINEERING CO. LTD 
34 VICTORIA STREET, 
LONDON, S.W.| 
Telephone: Abbey 5967/8 
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ONE. The patent arris edges of Rapid Metal pressed 
steel panels guarantee a smoother, uniform surface 
to the concrete. No fins. No rubbing down. 

TWO. Easily and quickly erected or struck by 
semi-skilled labour. THREE. No special tools 


required. FOUR. Rapid Metal shuttering can be hired 
or purchased. used for job after job. and will 

give better results easier, quicker and cheaper. 

RAPID METAL Shuttering is ideal for every type of 
im situ concrete construction. including double or 


single-tace work. foundat walls. 


beams. suspended floors. bases. ducts and rectangular 


or circular tanks. It is made up from four basic 


components - 5° steel arris-edged straight and corner 


panels, channel posts and clamps. The panels and 
channels are made in various sizes, with precision slotted 
flanges to take 3 types of patent clamps. 


Our expert technicians are ever at the service of the 

Civil Engineering and Building industries, to 

collaborate and demonstrate the many advantages of RAPID METAL 
RAPID METAL FORMWOREK. Post coupon for Eg 


illustrated brochure and full details of sale or hire £3 FORMWORK 
terms, to Rapid Metal Developments Ltd., 209, 
Walsall Road, Perry Barr, Birmingham, 22b. Supplied by 


RAPID METAL DEVELOPMENTS LTD. 


209, Waisall | Sarr, Sirmingham, 226. 
Telephone » BI Rehfielde 6021 


why it pays.te'Gse |RAPID METAL FORMWORK 
© for all concrete construction 
! 
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PALABORA Vermiculite has been successfully used for insulating many concrete shell roofs. 
We invite inquiries for our Technical Publication R.S.7, in which will be found a full description 
and specification for this highly efficient insulating medium. PALABORA Vermiculite Plaster 
on the underside of the shell roof insulates against condensation, and provides a surface to 
absorb factory noises at no extra cost. Ful! details in Sheet P(Gen)4. Please ask for copies. 
Large stocks enable us to cater for all requirements at short notice. 

21 BROADWATER ROAD, WELWYN GARDEN GITY. Telephone : Welwyn Garden 4266/7 


| = TRUCK MIXERS 


and Batching Plants for 
scientific and economical mixing 
and placing of concrete. 


Also makers of a full range of tilting, non-tilting and pan mixers and self-priming water pumps. 


RANSOMES & RAPIER LIMITED 


IPSWICH—WATERSIDE WORKS. 32, VICTORIA ST., LONDON. 


“NQUIRIES TO EXFOLIATORS ELL 
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G A T INVALUABLE FOR 
LARGE AGGREGATE 


pneumatic 


vibrator 


WATER/CEMENT 
RATIO 


The 4-in. head of this GIANT internal pneumatic vibrator (frequency 9,000 r.p.m.) 
is designed specially for placing large volumes of concrete of large aggregate and 
low water/cement ratio which could not be placed by smaller vibrators. It is 
strongly constructed, easy to use, and will withstand heavy wear and tear. It 
is an indispensable vibrator for heavy foundations, sea walls, dams, etc. For 
full details, send to: 


COMPACTORS ENGINEERING 


Also suppliers of electric internal vibrators, bar-benders and croppers, concrete 
distributors, vibro-finishers, vibro joint-cutters, central mixing plants, Vibroscil 
compactors, trench compactors. 


1A BRAILSFORD ROAD, LONDON, S.W.2. TELEPHONE : TULSE HILL 113/-2 
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We are getting 
record enquiries 
for this leaflet 


it shows today’ 
best cates of making new 
FLASHINGS (eliminating metal), 
waterproofing Gutters and 
Glazing Bars 


The word has gone around that some builders 
are saving themselves a lot of trouble and giving 
full satisfaction by adopting the “ D ” method 
of Evode treatment, fully described in the 
Evode Insulating Pastes leaflet, free on request. 
You, too, are likely to follow this very practical 
method of handling new flashings, water- 
proofing gutters, turn-ups to walls, chimneys 
and waterproofing glazing bars and skylights. 
Write for a copy now! 


INSULATING 


PASTES 


EVODE LIMITED, GLOVER STREET, STAFFORD 


Telephone : 1590/1/2 Telegrams: Evode, Stafford 
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L.T.E. CAMBERWELL GARAGE, (PECKHAM) 


SHELL ROOF 


construction 


** ARCH-SPAN ” SHELL CONCRETE ROOF ON TWO INTERNAL COLUMNS 


| This interesting structure, which has a 3-inch “ arch-span”™ shell concrete roof, has 
been designed by the architects, Messrs. Wallis Gilbert & Partners, in association 
with Mr. T. Bilbow, F.R.I.B.A., Chief Architect, London Transport Executive, 
and the consulting structural engineers, Messrs. John Liversedge & Associates. 


RICHARD COSTAIN LTD., LONDON, S.W.1. Telephone: VICTORIA 6624 
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POWER BAR BENDERS 


FOR ALL SIZES OF 


REINFORCING BARS 


STANDARD PRODUCTION MODELS 


The ARD. 50 MODEL—as illustrated on 
right—has a capacity for cold bending 
Mild Steel Bars up to 2” dia. and incor- 
porates a second Bending Head to give 
high-rate bending for small diameter bars. 


The RAS. 40 MODEL shown below is 

a single disc machine of exceptional per- 
_ formance. With a capacity for 14” dia. 
: bars, it bends at highest practical rate— 
_ e.g. a full hook takes only 3 seconds 
_ bending time. 


& simplicity of operation 


INTERESTING FEATURES 


Either of the Models illustrated can 
be supplied motorised or engine 
driven. 

Standard Accessories supplied in- 
clude all necessary Formers and 
Bending Pins, a special Backrest for 
simultaneous bending of a number 
of small diameter bars, and Acces- 
sories for forming right-angle loops 
in one operation. 

Special Safety Device incorporated 
to prevent damage to mechanism if 
overloaded. 

The desired Bending Angle may 
be set mathematically, and this is 
of great assistance in Repetition 
Bending. 


CEMENT & STEEL 


SECOND AVENUE CHATHAM KENT 
Telephone: Chatham 45580 Telegrams and Cables: Cembelgi, Chatham 


) Ensure accuracy, economy 


ai 

| 


Sertemser, 1952. CONCRETE AND CONSTRUCTIONAL ENGINEERING 


DOUGLAS 


RIVERSLEY PARK NUNEATON 


G. ASHTON, A.M.1.C.E., M.1.Mun.E., MAGNEL-BLATON EQUIPMENT 


Borough Engineer. SUPPLIED BY 
STRESSED CONCRETE DESIGN, LTD. 


first prestressed bridge 
the Midlands 
SPAN ft. 


ROBERT M. DOUGLAS (CONTRACTORS) LTD. 
395 GEORGE RD., BIRMINGHAM, 23. AND BRIDGE RD., WAUNARLWYDD, nr. SWANSEA. 
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use the 
SERVICE 


for concrete work 


SHUTTER PANELS 


All sizes and types 


ADJUSTABLE SHORES 


for floor and beam support 


CENTRE FORMS 


for floor support 


SHUTTERLOCK WALING CLIPS 


for bracing with scaffold tube 8 es Sages eliminating nuts and bolts in 
shuttering. Tremendous saving in erecting and striking costs 


‘COLUMN CLAMPS : BEAM CLAMPS 
ROAD FORMS : TRENCH STRUTS 


We also design and manufacture Steel Moulds for Floor Beams, Piles, Railway Sleepers and all 
other precast concrete products 


Let us solve your problems 


A. B. MOULD & CONSTRUCTION CO., LTD. 


92 WHITEHORSE ROAD CROYDON SURREY 
Telephone: Thornton Heath 4947. Telegrams : Abmould, Croydon. 
WORKS: VULCAN WAY, NEW ADDINGTON, SURREY 
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The illustration above shows one of the two domes 
over the entrance halls to the escalators of the 
Tyne Tunnel, comprising concrete shell structures 
almost elliptical in plan, with a major axis of 60 ft. 
6 in. and a minor axis of 54 ft. 6 in., and with a 
thickness of 24in. Designed by Mr. C. V. Blumfield. 
Consulting Engineers: Messrs. Mott, Hay and 
Anderson. 


CONSTRUCTION 


LUMSDEN 


& CO. LTD. 


CONTRACTORS FOR CIVIL ENGINEERING AND ALL 
KINDS OF REINFORCED CONCRETE CONSTRUCTION 


25 OXFORD STREET =NEWCASTLE-ON-TYNE 
| CONCRETE 


Telephone: Newcastle 27367-8-9 wy Telegrams: Piling, Newcastle-on-Tyne 
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FOR AUTOMATIC ALIGNING AND 
SELF-SUPPORTING SHUTTERING TO 
WALLS, FLOORS, COLUMNS AND BEAMS, ETC. 


Inspection of the actual 

plant will show the simple 

and robust nature of the equip- 

ment which has been designed 
for rapid fixing and easy maintenance. 


This new range of formwork, for use on all types and systems of concrete construction, 
provides the Contractor with the means of overcoming formwork difficulties in an easy and 
economical way. No special tools are required, it is easy to erect and dismantle, and robustly 
constructed to withstand heavy wear. Full information can be obtained from any Mills Depot. 


BELFAST BIRMINGHAM * BOURNEMOUTH BRIGHTON 
BRISTOL - CANTERBURY - CARDIFF - COVENTRY - CROYDON - DUBLIN 
GLASGOW ~- HULL - ILFORD - LIVERPOOL - LOWESTOFT - MAN- 


SC CHESTER - NEWCASTLE * NORWICH - PLYMOUTH PORTS- 


MOUTH - SHIPLEY - SOUTHAMPTON - SWANSEA - YARMOUTH 
Head Office & Depot : TRUSSLEY WORKS, HAMMERSMITH GROVE, LONDON, W.6. Tel: RiVerside 5026/9 
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GRAIN SILO, RECEIVING HOUSE AND BOILER HOUSE AT HULL FOR 
MESSRS. SPILLERS LTD. 


CONSULTING ENGINEERS: 


OSCAR FABER & PARTNERS 


PETER LIND COLTD 


STRATTON HOUSE, PICCADILLY, W.| 
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SAVES TIME 


Uses :— 


For CONCRETE 

Provides a CONCRETE of great strength 
at early dates and impervious to water, 
oil, etc., without any form of surface 
coating. 


For PAVING 

Produces a hard wearing PAVING, dust- 
less and proof against penetration by water, 
etc. 


SUPER 


CEMENT 


BMARINE BRANO 
THE TANNO-CATALYSED PORTLAND CEMENT 


*9 LONDON, W.C.1 


SAVES TROUBLE 


NATURALLY WATERPROOF, CONTAINS NO WATER REPELLENT MATERIAL 


For RENDERING 

Supplies an impenetrable RENDERING of 
such adhesive power that a |” thickness will 
resist an outside pressure of at least a 20’ 
head of water. 


For SLURRY (as paint) 

Makes a perfectly watertight covering to 
brick or breeze concrete walls at very small 
cost, and also provides the best watertight 
undercoat to coloured finishes. 


Technical Information is available to users. 
Used in 1914-1918 and still used by : 
Air Ministry, War Office, Admiralty, Ministry of Works, Ministry of Supply, etc. 


SUPER CEMENT LTD 


29 TAVISTOCK SQUARE, Phone: 
Euston 1808 


Concrete 
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ncrete shell roofs 


“ Kisol ” Vermiculite Roof Screeds are ideal for the thermal insulation of Shell 
Roofs because they are light in weight, maintain internal temperature, eliminate 
condensation—and prevent structural movement. 

What is more, they are simple to lay and inexpensive. 


A *U* value of 0.20 B.Th.U.’s/sq. ft./hr./° F. can be obtained with a 3” thick 
insulating screed. 


For full details of the many uses of “ Kisol ” Vermiculite write to our Technical 
Department. 


WILLIAM KENYON & SONS LIMITED 


INSULATION ENGINEERS 
DUKINFIELD CHESHIRE 
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if 


you’ve 


a 
WATER 
LEAKAGE 


problem 


The Cementation process is now being extensively used in sealing off 
leakages of water from large tanks, docks and other similar structures, 
and in rendering watertight tunnel linings. Contracts of this nature 
have been carried out for the South Metropolitan Gas Works, the Gas 
Light and Coke Co., the Meltham U.D.C. where escapes of water were 
occurring from the gasholder tanks, at the Burry Port Dock of the G:W.R. 
Barry Dock, and Leeds Electricity Works Canal, where loss of water through 
the walls and floors of the structure was becoming serious. Similarly, 
cementation has been employed in rendering watertight the swimming 
baths at Clifton, Bristol, and Bradford-on-Avon, and the sewage disposal 
tanks for the Doncaster Corporation. It has also been used for water- 
proofing of basement walls and floors as at the new B.B.C. House, London, 
Stockport Sewage Works, Grimsby Power Station, and for many other 
purposes. 


consult EMENTATION 


COMPANY LIMITED 


BENTLEY WORKS, DONCASTER. Telephone : DONCASTER 54177-8-9 
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Kent Coastal Road (Kent County Council) 


THE BRITISH REINFORCED CONCRETE ENGINEERING CO. LTD., STAFFORD 
London, Birmingham, Bristol, Leeds, Lei » Manchester, N. le, Cardiff, Glasgow, Dublin, Belfast 


M-W.677 
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Not by its fair surface but by its hidden strength is 
concrete to be judged. Here’s why, increasingly, 
good specifications for road and airfield 

and building foundation call for an underlay 

of IBECO waterproof concreting paper. 

There’s no better insurance 


for even hydration, sound setting, 
all-through strength, long life. B Cc 
COMPLETELY WATERPROOF CONCRETING PAPER 


MADE BY C. DAVIDSON & SONS LTD - MUGIEMOSS - ABERDEENSHIRE 


CONCRETE | 
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Buildings for the Post Office Stores at Kidbrooke, London, S.E., with reinforced concrete 
barrel vaults. The shells have a radius of 20 ft., and a least thickness of 2 in., and cover 
a floor area of 6,500 square yards. Consulting Structural Engineer: Mr. C. V. 
Blumfield, B.Sc., A.M.I.C.E., M.I.Struct.E. 


SHELL ROOF 


construction 
CARMICHAEL 


CIVIL ENGINEERING CONTRACTORS 
SPECIALISTS IN REINFORCED CONCRETE 


JAMES CARMICHAEL (CONTRACTORS) LTD., 331 TRINITY ROAD, LONDON, S.W.18 
Telephone: Battersea 1154 (4 lines) 
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Ruberoid C. and E. Jointing provides the 
necessary resilience to allow concrete structures 

of all types to move under temperature vari- 

ations without building up dangerous stresses. 

Where a ‘single operation’ material is required 
Ruberoid C. and E. Jointing can be relied upon 

to give complete satisfaction. Available in 

lengths up to 6 ft., thicknesses from j to | in. 

and depth to suit the concrete. 

Use Ruberoid, the original canarias Paper in the 

road bed. It prevents absorption liquid cement 
into the sub-base and aids free movement of the slab. 
a product of: 

THE RUBEROID COMPANY LTD., 

187, COMMONWEALTH HOUSE, NEW OXFORD STREET, LONDON, W.C.1 


WASHED 


BALLAST, SAND, SHINGLE & 
Crushed Aggregate for Reinforced Concrete. 


WILLIAM BOYER & SONS, LTD. 


DELIVERED DIRECT TO ANY Sand and Ballast Specialists, 
CONTRACT BY MOTOR LORRY. IRONGATE WHARF, 


Quotations on Application. PADDINGTON BASIN, W. 
Telephone : Paddington 2024 (3 lines). MEMBERS OF B.S. @ A.T.A. 


SEND FOR for 100 I. 
DETAILS WATERPROOF 
CONCRETE 


CLL 
DAMP - PROOFING LTD. FOR ROAD 


DEPTFORD Tel.: TiDeway 1486-7 LONDON, 8.E. REINFORCEMENT 
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CONCRETE CONSTRUCTION 


These Photographs 
(by courtesy of North Western Gas Board) 
Mlustrate 

REINFORCED CONCRETE 
RETAINING WALLS. 


RECENTLY CONSTRUCTED BY US 
NEAR MANCHESTER. 


WE ARE ALWAYS PLEASED TO 
QUOTE FOR :— 


HEAVY 
EXCAVATION. 


FOUNDATIONS. 


REINFORCED 
CONCRETE. 
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NIELSEN 


Mingaladon Airport, Rangoon, completed June, 1952, 
by CHRISTIANI & NIELSEN (THAI), LTD. 


350,000 sq. yds. Concrete pavement 1|2” to 16” thick cast in 133 days. Average 
1000 cu. yds. a day of 12 hours. 


CHRISTIANI & NIELSEN LTD., 54 VICTORIA ST., LONDON, S.W.1 
Telephone : Victoria 6152-5 


ALSO OFFICES AT: Aarhus — Asuncion — Bahia 
Bangkok — Buenos Aires — Cape Town — Caracas 
Copenhagen — Durban — Guayaquil — Hamburg 
Helsingfors — Lima — Lourenco Marques — Mexico City 
Montevideo — New York — Oslo — Paris — Rangoon 


Rio de Janeiro — Sao Paulo — Stockholm — The Hague 
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the insulation 


for shell roofs 


MetaMica has outstanding thermal insulating 
properties and will provide the most econo- 
mical means of insulating Shell Concrete 
Roofs. Typical insulation values obtained 
with MetaMica are as follows :— 

Roof Construction 24” Concrete Shell, MetaMica Roof 
Screed and built-up Felt Roofing. 


1” thickness MetaMica Screed—U value = 0-34 B.T.U. 
Sq. Ft./Hr. °F. difference in air temperature. 


2” thickness MetaMica Screed—U value = 0-21 B.T.U. 
Sq. Ft. Hr./°F. difference in air temperature. 


Architects, Engineers and Contractors engaged 
in Concrete Shell Roof Construction are 
invited to send for full technical information. 


applied by our 
own operatives 
or supplied to 


requirements 


ED 


OXGATE LANE, LONDON, 


N.W.2. Tel.: GLAdstone 6554 
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GUNITE AND 
CEMENTATION 


Systematic repairs to structures 
& based on systematic diagnosis of 
defects. 


WHITLEY MORAN « CO. LTD. 


yy Specialists in the Repair of Engineering Structures 
5 OLD HALL STREET, LIVERPOOL. Telephone: Central 7975 


for compacting mortar cubes 
for Compression Test B.S. 
12/1947, B.S. 915/1947, 
B.S. 146/1947, B.S. 1370/ 
1947. New type automa- 
tic control—optional. The 
vibrator illustrated in the 
B.S. was built in our works. 


The CAPCO’’ range of con- 
crete testing apparatus also 
includes Cube Moulds; Slump 
Cones; Tensile, Vicat, and Cylin- 
drical Moulds; Tile Abrasion 
Machines ; Compacting Factor 
Apparatus. 
Full details on request. 


CAPCO (SALES), LTD. 


BEACONSFIELD ROAD, LONDON, N.W.10. Telephone: WILLESDEN 0067-8. Cables: CAPLINKO, LONDON 
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SHELL CONCRETE ROOF DESIGNS 


Since the early years of this Century Liversedges have designed Reinforced Concrete 
Structures and foundation works covering a wide field of civil and structural engineer- 
ing. We have kept abreast of new developments, especially in ‘‘ Shell Concrete "’ 
roof construction, where early pioneer efforts have given our engineers very 
considerable experience in the design of Shell Roofs for FACTORIES, GARAGES, 
POWER HOUSES, CANTEENS, SCHOOLS, HOSPITALS and many types of industrial 
buildings. 


Designs and Specifications, together with an estimate for the supply of steel rein- 


forcements and detail drawings, etc., will be prepared for those proposing to use 
our engineering and design services. 


THE LIVERSEDGE REINFORCED CONCRETE ENGINEERING CO. LTD. 
LIVERSEDGE HOUSE, JOHN ADAM STREET, ADELPHI, LONDON, W.C.2 
Telephone: TRAfalgar 7441-3 
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A better surface 


at less cost 


Masonite Tempered Presdwood as a form- 
lining produces a smooth, flawless, and dense 
surface ; concrete requires no further treatment 
after forms are removed. Masonite Tempered 
Presdwood is Grainless Wood specially impreg- 
nated for heavy duty ; since 1930 it has been used 
successfully for shuttering on contracts of all kinds. 
Ten to fifteen uses are common. It is easy to 
work on site, does not corrode or leave unsightly 
marks or stains ; it is flexible and ideal for shutter- 
ing to curved work. 


Registered E> Trade Mark 


Tempered Presdwood 


HAS JBEEN USED AND PROVED 
FOR 20 YEARS 


Write for illustrated Technical Catalogue. 


Masonite Ltd., Bevis Marks, London, E.C.3 
Avenue 2846 


THE 


“JOHN BULL” 
CONCRETE BREAKER 


NEW “ B.A.L.”” TYPE. 


INCREASED :— 
PENETRATION, RELIABILITY, LIFE. 


REDUCED :— 

VIBRATION, NOISE AND WEAR. 
THESE ARE THE SALIENT FEATURES 
OF THE NEW CONCRETE BREAKER 


* * * 


REAVELL & CO., LTD. 


RANELAGH WORKS, IPSWICH. 
TELEGRAMS : “ REAVELL, IPSWICH.” TELEPHONE: 2124 


XXX 
= 
i 
| 
| § . 
: 
| | 
pa 


Sertember, 1952. CONCRETE AND CONSTRUCTIONAL ENGINEERING 


Consulting Engineers to B.E.A: Scott & Wilson, M/M.1.C.E 


An aerial view of the great B.E.A. Hangars at London 
Airport which, when completed, will comprise two 
series of five main hangars each 180 ft. by 110 ft., 
backed by ancillary buildings and joined at the North 
end by the workshop and stores block 460 ft. long 
by 100 ft. wide. 


Now as in the past... 


CUBITTS 


build for the future 


HOLLAND & HANNEN AND CUBITTS LIMITED 
ONE QUEEN ANNE’S GATE WESTMINSTER SW1 
LONDON - LIVERPOOL - SCOTLAND - NEWCASTLE - OVERSEAS 


* 
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PRESTRESSED CONCRETE 
(LEE-McCALL SYSTEM) 


witH MACALLOY 


An economical and effective system of pre- 
stressing concrete, using high-tensile alloy steel! 
in bar form. The steel is provided with posi- 
tive end-anchorage and does not rely upon 
bond to transmit the stresses to the concrete. 


*‘MATOBAR’ WELDED FABRIC 
REINFORCEMENT 
Economical for all types of concrete construc- 
tion. Hard drawn, high-tensile steel wire 
mesh, electrically welded at every intersection ; 
permissible working stress 27,000 Ib. per sq. in, 
in tension. 


ISTEG STEEL 
REINFORCEMENT 
(manufactured under licence) 


Steel bars with a combination of twist and cold 
working, giving 50°., improvement in tensile 
strength; 30°, less weight of steel. Improved 
bond; hooks and overlengths eliminated. 


McCALL & CO. (SHEFFIELD) LTD 


SAVE,STEEL | 
McCALLS can show you Sways 
| 
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Architects : 


Chief Architect, London Transport Executive. Consulting Structural Engineers: Messrs. John 
Liversedge & Associates. 


PRESSURE 


Messrs. Wallis Gilbert & Partners, in association with Mr. T. Bilbow, F.R.I.B.A., 


PILING 


The main structures at the new garage at Peckham, 
for the London Transport Executive, a model of which 
is illustrated above, are carried on bored piles, of which 
250 were formed by the Pressure Piling Co. Ltd. This 
method of piling is accepted as standard practice, 
and its many advantages over driven piling are well 
known. Full particulars are available from : 


\ tHe PRESSURE PILING CO LTD 6 WINCKLEY SQUARE PRESTON LANCS va. 


THE PRESSURE PILING CO LTD 637 o:0 LONDON 


The original and largest bored piling specialists in the world. 
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CONCREAM 


This non-staining, smooth and easy working 
white mould oil can be used with confidence 
on all classes of in situ and precast concrete 
work where the use of a white mould oil is 
recommended. 


VIBRAMOL 


This non-staining and non-separating mould 
oil is made specially for use on steel shuttering 
and moulds where vibrators are used, and 
provides a good film which is not readily 
moved under vibration. 


SPRAYMOL 


This grade of mould oil has been specially 
produced for use with a spray gun, It can 
be used with great economy on all types of 
shuttering and moulds, and will not separate 
under pressure. 


Experience has shown that the production of 
precast and in situ prestressed concrete needs 
a special mould compound, and in collabora- 
tion with leading prestressed specialists we 
have produced Grade “P.S."" Mould Com- 
pound for this class of work. 


“2A.” 


This Mould Compound has been specially 
produced to satisfy the requirements of those 
engaged in the production of spun concrete 
products, 


PRODUCTS OF THE 
ORIGINAL MAKERS OF 
CONCRETE MOULD OILS 


We specialise in the production of mould oils and com- 
pounds for concrete work of every kind, from mass 
concrete work to high-class architectural stone work, 
and have an unrivalled experience which enables us to 
give expert advice on all mould oil problems. We 
have a grade for every purpose, and will be pleased to 
submit full details, samples, and prices on request. 


RICH? HUMBLE & SON, LTD., COLUMBA OIL WORKS, LEEDS, 3 


Telephone : 27155. ESTABLISHED 1854. Telegrams : ‘* Columba, Leeds, 3."" 


& rocess of 

for every Poduction 
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concrete structures 

( Indwstrial and Public 

IO. WESTMINSTER PALACE ARTILLERY ROW. LONDON.S WI. - ABBEY 1626 

LADAS DRIVE BELFAST - BELFAST 58/00 - WORKS RIVER RD. BARKING -R/PPLEWAY 2624 
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Testing high tensile steel wire for 
pre-stressed concrete Note small 
dial of extensometer at eye level 
on right of machine 


Much of the strength of modern pre- 
stressed concrete lies in its hidden wire 
core. Tests carried out in the Quality 
Control Laboratory check each stage 
of manufacture and ensure the quality 
of the high tensile steel wire produced 
by British Ropes Limited specially for 


the prestressed concrete industry. 


7 


Laboratory tested 
‘-at every stage 


BRITISH ROPES LTD hinds of 


OFFICES 
BIRMINGHAM, CARDIFF, GA 
LIVERPOOL, LONDON, RUTHERGL 


WIRE 


AND BRIGHT BARS 


= 
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ANOTHER 


Project carried out for " 
City of Cambridge Cor- 


Great Ouse River 
Board ; Chief Engineer 


BAI, MICE. -PRESTRESSED PRODUCT 


W. & C. French, Led. 


PYLONS «+ PILES & SHEET PILES + ROAD 
& RAIL BRIDGES « ROOF & FLOOR BEAMS 


ANGLIAN BUILDING PRODUCTS LTD - LENWADE 15 - NORWICH - Tel. : Gi. Witchingham 91 
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The PC3 Electrically Driven Con- 
— Pump—20/24 cu. yds. per 


Ran cy up to 135 ft. vertical or 
ft. horizontal. 

Smaller PC4—8/10 cu. yds. per 

hour. 


BY PUMP AND PIPELINE 


@ The latest and most efficient method of piacing concrete. 


@ Life of Pump practically indefinite: all essential surfaces In 
contact with concrete are renewable. 


@ Pumpable concrete must of necessity be good concrete. 


@ Pump and Mixing Plant can be located at the most convenient 
position within the pumping range. 


@ The continuous output of the Pump at a constant speed 
governs the working of the whole concreting gang. 


The Company Erp 


4 STAFFORD TERRACE, w.8 


Telephone: Western 3546. Telegrams: Pumpcret, Kens, London. 


PCREr: 3 
“BUMP 
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W&C FRENCH LIMITED 
Contractors fot cul onginecding works 


BUCKHURST HILL ESSEX 


HEAD OFFICE: 50 EPPING NEW ROAD, BUCKHURST HILL, ESSEX. Phone: BUCKHURST 4444 (15 Lines) 
LONDON OFFICE: 47, VICTORIA STREET, WESTMINSTER, S.W.! 
BRICKFIELDS AT TRANSPORT AND 


- PRE-CAST CONCRETE 
DEPARTMENT 


P.O. Box 6032, Nairobi, Kenya. 
Lighterage and Whartage facilines 
on River Lea 


xxxix 
“4 
FRENCH 

Ee 
217 Brentwood Romtors London County Council, 
Tel. Romford 2828 Railway Executive 

Luxborough Lane, Chigwell Starch Form, Britesh Raiiways, 

South Brink, Wisbech Tel. Buckhurst 5833 Loughton, Essex. 

Tel. Wisbech 1530 Tel. Loughton 480 
London Transport Executive, 

- Nr. Colchester Makers of Stock Bricks, Facing Middiesex County Council, 

a. Tel. Dedham: 2244 Bricks, Roof Tiles, Land Drains East Middx. Maia Drainage, 
bn KENYA and other clay products New Town Corporation: and 

= \ 4 


CONCRETE AND CONSTRUCTIONAL ENGINEERING sSepremser, 1952. 


PIN YOUR FAITH 


TO THE TESTED 
BRAND. 


THIS LABEL ON 
EVERY BARREL 
CARRIES WITH IT 
FORTY YEARS’ 
EXPERIENCE OF 
MANUFACTURE. 


NONE OTHER IS 
“JUST AS GOOD” 


THE LEEDS OIL & GREASE Co. 


Phone 22480 LEEDS, 10 ’Grams: “Grease.” 


CONCRETE 
REINFORCEMENT 


BENT TO SPECIFICATION 


In 9 months we manufactured and supplied to the British 
Cast Concrete Federation, reinforcement for the M.O.W. 
Standard Hut involving 60,000 cut, bent and welded cages, 
and 5,000,000 stirrups, and therefore rightly claim to be 
specialists in the production of all types of cages where 
reinforced concrete is required. Whether for use in 
Garages, Runways, Docks, Warehouses, Forecourts, etc., 
** bending is carried out to your own Specification.”” 


CAGES FOR | CAGES FOR 
PRECAST REINFORCED 1 
CONCRETE | CONCRETE 
FRAMEWORK 


SOMMERFELDS LTD. 


WELLINGTON, SHROPS. - Telephone: 1000 (5 lines) 
& 167 VICTORIA ST., LONDON, S.W.I Telephone: VIC 1000 
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/ Foundations 
in Foul Ground 


Owing to its chemical composition, concrete 
made with CIMENT FONDU is resistant to the 
disintegrating influences met with in foul ground 


SULPHATES 


It is entirely immune from attack 
by magnesium sulphate or sulphate 
of lime, whether in the form of gas 
lime, gypsum or anhydrite. 


SOFT, ACIDIC OR 
PEATY WATERS 


Very pure waters or waters contain- 
ing aggressive carbon-dioxide do 
not affect Ciment Fondu concrete. 


MADE-UP GROUND 


Ciment Fondu concrete offers maxi- 
mum resistance to a wide variety of 
waste chemicals. 


LAFARGE ALUMINOUS CEMENT CO., LTD., 73 BROOK ST., LONDON, W.1 
Tel. : MAYfair 8546 @ 3:1081A 
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Ferd Industrial engines are widely used in providing 

power for Industrial Machinery of every description 

and have a power range between 10 and 60 B.H.P. 

when required for continuous working purposes. 

They are inexpensive to buy and economical to run. 

They give you long and trouble-free service, and what 
. little maintenance they need is promptly and speedily 
We carried out by Ford Service, which covers every part 

: of the country. This combination of a first-class 

product and first-class service is the reason why 

Ford engines hold an unchallengeable 

reputation in every branch of 

industry. The advice of our 

Industrial Unit Department 

is freely at your disposal. 
Why not discuss your 
power problems 


FORD MOTOR COMPANY LIMITED + DAGENHAM «+ ESSEX 


FORD 
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GLASCRETE for SHELL ROOFS 


Shell roofs can be 
efficiently lighted by 
simply placing precast 
GLASCRETE panels on 
the shuttering and 
casting in monolithic 
with the roof, thus 
saving time and labour 
in trimming openings. 


Panels are cast to the 
curve of the roof and 
anchor bars are left 
protruding from the 
frame for bonding to 
the roof slab. 


Architects: Messrs. Clifford Tee & Gale. 


J. A. KING & Co. Lrp., 


181, QUEEN VICTORIA ST., LONDON, E.C.4. 


Factory, London. 


Telephone : CEN. 5866 
(5 lines) 


THE HIGH-FREQUENCY VIBRATOR 
WITH THE SLOW-SPEED DRIVE 


t 


A new type immersion vibrator 
Petrol or Electric 


@ Send for descriptive leaflet ©@ 


ACG IE VIBRATOR Dept., PORDEN RD., BRIXTON, LONDON, 8.W.2 
Tel. : Brixton 3293 (9 lines) and at Brentford SI 


Vibrations per minute 


at 
20 | 
10,000/12,000 ~N 
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HOLST 


CIVIL ENGINEERING CONTRACTORS, REINFORCED CONCRETE 


REINFORCED CONCRETE COLLIERY STRUCTURES 


DESIGN 
AND 
CONSTRUCTION 


Head Office : 
NETHERFIELD, BERKHAMSTED, HERTS. 
Telephone : Berkhamsted 1128-30 


BRANCHES: LONDON, BIRMINGHAM, MANCHESTER, LEEDS, EDINBURGH 
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STANDARD R.C. PILES 
TO G.l. DESIGN 


PRECAST CONCRETE LTD. 


Sales: 1 Victoria S1..5.W.1. Phone: Abbey 2573 
Works: Dageobam Dock, Essex 
Phone: Rainham (Essex) 780 


Midland Agent : Fabian 


Leicester 

, Loughborough. 
Loughborough 

3781 & 3543. 
Mary's Rd., Manchester, 
10. Phone: FAI 2623. 


S$ A JOB FOR 


CHESTERFIELD 


Rew. 


MATLOCK 


BELPE 
BURTON- 
DERBY 
ON-TRENT 


KENNEDY 


REGO TRADE 


BENDING MACHINES 


. . « featured above is Model 2A BAR bending machine for 
the accurate and rapid cold bending to precise measurement 
of mild steel reinforcing bars of up to 1}” diam. 


For full particulars of this and other 
Kennedy benders, write to :— 


W. KENNEDY LTD., Dept. C, STATION WORKS, 
WEST DRAYTON, MIDDX. Phone: West Drayton 2084 


Trent Gravels 
10,000 tons per week 
Washed & Crushed |} in. to § in. 
We are the leading suppliers of high-class concrete 

regates in the area shown above. Prompt 


deliveries guaranteed and keen competitive prices 
quoted. Send for samples and prices. 


TRENT GRAVELS LTD 


ATTENBOROUGH 


NOTTS 
Telephone: Beeston 54255. 


“CONCRETE SERIES” 


BOOKS oN CONCRETE 


For a complete catalogue giving prices in 
sterling and dollars, send a postcard to: 


CONCRETE PUBLICATIONS, Ltd. 


14 Dartmouth St, London, S.W.! 
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Transport Depot for Bournemouth Corporation. Architects: Messrs. Jackson & Greenen. 
Consulting Engineers: Messrs. R. Travers Morgan & Partners. 


BARREL VAULT 
SHELL ROOFS 


placed 


EMENT- (UN 


COMPANY - LIMITED 


ESTABLISHED 1924 


GUNITE HOUSE - GREAT WEST ROAD - BRENTFORD - MIDDLESEX 
Telephones: Ealing 3888 & 3194 
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BEET SUGAR FACTORY, 


CANTLEY 


Elevated Roadway and Silos 
Consulting Engineer : W. C. Andrews, 
0.B.E., M.I.C.E., M.I.Struct.E. 


In addition to the one featured above, 
several of the installations at The British 
Sugar Corporation's Cantley Works 
are founded on ... FRANKIPILES. 


The Franki Compressed Pile Co., Ltd. 


(FRANKIPILE) 


39, Victoria Street, London, S.W.1 
‘Phones: ABBey 6006-9. ‘Grams: Frankipile, Sowest, London 


And in Australia, British West Indies, New Zealand and South Africa 


| 
WINGS 
| QAP 
+ | Give for those 
who Cave 
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LIVERPOOL ARTIFICIAL STONE CO. LTD. 


USING 


ELECTRIC ¥ 
VIBRATORS 
AND 
QUICK RELEASE 
FITMENTS 
Details of these and other items of 
Vibrating Equipment sent on request. 


E.P. ALLAM & CO., LTD. 


LONDON: 45 Great Peter Street, S.W.1. Telephone: Abbey 6353 (5 lines) 


SCOTLAND : 39 Cavendish Street, Glasgow, C.5. Tel.: Sowh 0186. Works: Southend-on-Sea. [el.: Eastwood 55243 ' 


for all forms of | 


PRECAST 
CONCRETE 


: We specialise in the production of Precast Concrete structural members to standard or 
a special designs, also products for the Electrical Industry, Sports Ground Contractors, and 
> Fencing Contractors, and shall be pleased to submit quotations for your requirements. 
mm H.B. CONCRETE CO. LTD 


Head Office and Works: VICARAGE ROAD, EGHAM, SURREY. Telephone: Egham 3092. 


BY THE < 
1X 
1 
symbol of quality 
materials, experienced 
service. 
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PORTABLE 


implicity de 


chon: + 


VISIT OUR STAND 
AT THE 


ease of manoeuvrability: 


combine to make a ey ee 
set of unsurpassed qually PUBLIC WORKS 
Telephone: arid performance. & MUNICIPAL 


POPESGROVE SERVICES 
735425340 EXHIBITION 


our problem 


GOODENOUGH CONTRACTORS MACHINERY L'° 
70-72 LONDON ROAD: TWICKENHAM 
MIDDLESEX-ENGLAND 
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OVERHEAD ROADWAY for the British 
; Sugar Corporation. 
BURY ST. EDMUNDS. AFactoryunder 
construction. Ay 


The Sugar-Beet crop being tipped from 
the completed roadway. 


SIDCUP — LONDON — BIRMINGHAM — DURBAN, NATAL 
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LENSCRETE 


GLASS AND FERRO-CONCRETE 


CONSTRUCTION 


| LENSGRETE LID. 


66 QUEEN’S CIRCUS LONDON, S.W.8 of the British Isles, 
TELEPHONE : MACAULAY 1063 Dominions and Colonies. 


SPECIALISTS 


Linir gs and Renderings 


avize inquiries for Gunite 
pr old structures of every 
new or 


of the country: CREWE 
HASLINGTON Crewe 2265-6. 


for 


for | 
> 
Agents all parts 
1 
— 
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* Reinforced Concrete 


DESIGN AND CONSTRUCTION 


* Floors 
IN SITU AND PRECAST 


* Granolithic Pavings 
* Staircases 
* Cast Stone 


STUART'S 


GRANOLITHIC CO. LTD. 


FOUNDED 1840 


LONDON 
26 West End Avenue, Pinner, Middlesex. 
Telephone: Pinner 6223, 5159 & 6269. 


BIRMINGHAM 
Northcote Road, Stechford. 
Telephone: Stechford 2366. 


EDINBURGH 
46 Duff Street. 
Telephone: Edinburgh 61506. 


MANCHESTER 
Ashton Road, Bredbury, Stockport. 
Telephone: Woodley 2677/8. 
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HASTON 


SPECIALIST CONTRACTORS 
FOR REINFORCED CONCRETE 
AND PRECAST PRODUCTS 


coms PRESTRESSED 


CRETE WORK OF ALL 


STRUCTURAL UNITS 


DAVID CHASTON LTD., ESSEX ROAD, HODDESDON, HERTS. 
Telephone: Hoddesdon 2264 (3 lines). 


“CONSTRUCTION WITH MOVING FORMS” 
By L. E. Hunter, M.Sc., A.M.Inst.C.E. 
A “CONCRETE SERIES” BOOK 


72 pages. 53 illustrations. Price 7s. 6d. ; by post 8s. 1°75 dollars in Canada and U.S.A, 


Describes and illustrates practical methods of rapid construction with continuously- 

moving, or sliding, forms. This book will be of assistance to those familiar with 

the process, and will prevent mistakes being made by those using moving forms for 
the first time. 


PRINCIPAL CONTENTS 
@ Construction of wooden and steel forms, yokes, and jacks. 


@ Details of deck, scaffolds, dragging at corners, circular and polygonal bins, and lateral 
bracing. 


@ Procedure of construction: Preliminaries. Levelling. Roof. Dismantling. 


@ Materials. Plant. Reinforcement. Construction in cold weather. Emergency 
equipment. Labour. 


@ Reinforcement: Design. Stacking. Cover. Bar schedules. 


@ Special applications : Structures of variable shape. Structures with floors. Structures 
without colurons. Openings in walls. Tanks. Chimneys. Cost. 


@ Shutters Travelling Horizontally : For sea walls, culverts, and sewers. 
@ Hints and Reminders. 


CONCRETE PUBLICATIONS LIMITED 
14 Dartmouth Street, London, S.W.1I, England 
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Leeds, Manchester 


2194 


up to 15 feet. The Expanded Metal 


ement for spans 
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Company Ltd., Burwood House, Caxton St., S.W.1. Abbey 3933 
nton Works, West Hartlepool. Hartlepools 
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Also at Aberdeen, Belfast, Birmingham, Cambridge, Cardiff, Exeter, Glasgow, 
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Working for Prosperity 


As the walls rise the tempo of the work quickens. You'll see the 
Land-Rover hustling busily back and forth with men and materials. 
And yet it is more than a run-about: with its power take-off and four- 
wheel drive it makes a mobile power unit which can take rough ground 
in its stride and bring power to where it’s wanted—right on the spot. 


WHEREVER THERE'S WORK TO BE DONE 


YOU'LL FIND THE L A ND 
OVER 


Britain's most versatile vehicle 
MADE BY THE ROVER COMPANY LIMITED, SOLIHULL, BIRMINGHAM 


CVS-38 
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Entire STEEL FORMWORK 
for BARREL VAULT ROOF construction 


including all tubular scaffolding to roof height 


designed and supplied, on hire, by :— wel 


All enquiries to: ACROW (Engineers) LTD., SOUTH WHARF, PADDINGTON, LONDON, W.2 
AMBassador 3456 (20 lines) 
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New Cakery for Grays Co-operative Society Ltd., Essex he 
s ACROW —THE Specialists in Steel Shuttering & Propping ‘ 
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General View of Plant at Rickmansworth. 


ONE OF OUR MODERN 


CONCRETE AGGREGATES 


High-grade concrete aggregates 
graded to any specification, and 
the most punctual delivery service 
in England, can now be given to 
all Contractors, Builders, and 
Municipal Authorities carrying 
out concrete work and road con- 
struction in London and Suburbs 
and the Home Counties. 


PLANTS 


Washed all-in Ballast 2 in. down. 


3 in. Washed & Crushed or Un- 
crushed Shingle. 


3 in. Washed & Crushed or Un- 
crushed Shingle. 


Washed Pit Sand. 
Soft Sand. 
$s in. Crushed Grit. 


STONE COURT BALLAST CO. LTD. 
PORTLAND HOUSE, TOTHILL ST., WESTMINSTER, S.W.! 
Telephone : Abbey 3456. 
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Reduced Handling Costs & Manpower 
PORTABLE - QUICKLY ERECTED & DISMANTLED 


This new electric tower crane offers many 
advantages in methods of mechanical handling. 
With its great height and long reach many jobs 
executed by motorised equipment or manual 
labour can be handled quicker and easier by the 
BRAYDA with a marked saving in handling costs. 


@ Ata radius of 20 feet the BRAYDA can lift 
3 ton 9 cwt. to a height of 128 feet. 


@ Ata maximum radius of 65 feet the BRAYDA 
can lift 29.5 cwt. to a height of 75 feet. 


@ Can operate at close proximity to walis— 
framework, etc. Turning radius of 11} feet 
inside track. 


@ All operations controlled from driver's cab 
which can be raised or lowered as required. 


A FEW OF THE MANY USES OF THE BRAYDA TOWER 

CRANE: CONSTRUCTION OF BLAST FURNACES AND 
STORAGE TANKS ; LOADING AND UNLOADING OF SHI 
BARGES AND TRUCKS ; STACKING MATERIAL yt 

ERS A ONS; ERECTION OF 

HOUSES, FLATS, OFFICES, FACTORIES, HANGARS, etc. 


LOOK TO BRAY FOR NEW DEVELOPMENTS 


AND CONTINUED LEADERSHIP 


Developments 
6ELECTRIC TOWER CRANE 
4 
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24 hours... 


concrete sufficiently hard 
for almost any purpose 


Concrete made with ‘417 Cement’ is ready (G 
—for almost any duty —24 hours later. The 
time saved by its use means important sav- 9 


ings in cost and greater productivity of 


Cement 


particulars of ‘417 Cement.’ QUICK SETTING — EXTRA RAPID HARDENING 


THE CEMENT MARKETING CO. LTD., Fortland House, Tothill Street, London, $.W.1. 
or G. & T. EARLE LTD., Cement Manufacturers, Hull. 
THE SOUTH WALES PORTLAND CEMENT & LIME CO. LTD., Penarth, Glam. 
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Volume XLVII. No. 9. LONDON, SEPTEMBER, 1952 


EDITORIAL NOTES 


Higher Stresses in Mild Steel Reinforcement. 


WITH a view to economising in materials, the Director-General of Works of the 
Ministry of Works, the Civil Engineer-in-Chief of the Admiralty, the Director- 
General of Works of the Air Ministry, and the Director of Fortifications and Works 
of the War Office have prepared a report entitled “ Economy of Building 
Materials ’’ * in which recommendations are given on saving materials and the 
use of substitute materials in building and civil engineering works. In a foreword 
it is stated that these recommendations have already been adopted by the Ministry 
and the Services, and the hope is expressed that they will be adopted for all con- 
structional work. The report emphasises the saving of steel that is possible by 
the use of reinforced concrete, and particularly prestressed concrete, and urges 
that these materials be used wherever possible in place of structural steel ; it is 
to be hoped that ample supplies of reinforcement bars and prestressing wire will 
be made available so that this saving will be possible. 

The report states that the Ministry of Works and the Services have now 
adopted a working stress of 20,000 Ib. per square inch in mild steel reinforcement 
bars. It is only four years since the Codes of Practice Committee (now the 
Council for Codes of Practice), which is under the egis of the Ministry of Works, 
was responsible for the publication of British Standard Code of Practice No. 114, 
which states that 18,000 lb. per square inch is the maximum permissible working 
stress in mild steel reinforcement bars. Since that date there has been no 
improvement in the quality of mild steel or cement or of concrete in high-class 
work, so that it can hardly be said that this decision is based on improvements 
in the quality of materials or in methods of making concrete. The committee 
responsible for B.S. Code No. 114 is this month to consider the revision of this 
document, but it seems that its labours may have been anticipated so far as 
concerns the working stress in mild steel bars. There is no doubt that in high- 
class work a stress of 20,000 lb. per square inch could be adopted and still leave 
an ample margin of safety. A committee responsible for a code of practice, 
however, has to bear in mind that the code will apply to all structures with varying 
qualities of materials, supervision, and labour, and not only to high-class work. 
It may indeed be pointed out that when inferior aggregates, supervision, and 
labour only are available it is not always easy to obtain the crushing strengths 

* H.M. Stationery Office. Price 28. 
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required by the B.S. Code without increasing the cement content. The report 
places more importance on saving steel than on saving cement, no doubt because 
steel is more urgently needed for the equipment of the Services, for both steel 
and cement could be exported in greater quantities if they were available. 

This recommendation is likely to cause uncertainty in the minds of those 
responsible for the design of reinforced concrete. The B.S. Code was produced 
by a committee appointed by the Institution of Structural Engineers at the 
request of the Codes of Practice Committee. The draft of this code was sub- 
mitted to all organisations intimately concerned with reinforced concrete, and 
their views were taken into consideration. The code is not mandatory, but is 
issued for guidance only. The committee responsible for the new recommendations 
comprised only the Works Directorates of the three Services and the Ministry of 
Works. Its recommendations are mandatory for structures built for the Ministry 
and the Services, but for other structures they are not obligatory. The foreword 
to the report, however, states that “‘ the co-operation of the architectural and 
engineering institutions is of the greatest importance to ensure that the findings 
of the report are not only given the widest possible circulation but are everywhere 
understood and applied.’” It would therefore appear that the recommendations 
of this report are intended to have precedence over the recommendation of B.S. 
Code No. 114 that the working stress in mild steel reinforcement bars be 18,000 Ib. 
per square inch. Whereas the B.S. Code may be assumed to represent the con- 
sensus of opinion of the profession, the new recommendations seem to be based 
only on the views of a few people within the Ministry and the Services, and 
may therefore be an expedient to save steel by lowering the factor of safety 
considered to be necessary as recently as four years ago. Engineers will, as in 
the past, use their own judgment on what working stresses they will adopt in 
structures other than those for the departments which require that the higher 
working stress in steel be adopted. It is, however, a complication that designers 
should be advised to use different stresses by different committees. It is also 
recommended that 30,000 lb. per square inch be adopted for high-tensile steel. 

So far as saving cement is concerned, the report suggests that greater use 
be made of plain concrete whenever possible. Plain concrete could certainly be 
used more frequently in foundations, but for retaining walls the thickness of plain 
concrete walls would often be so great that they would not always be practicable. 
In such cases the report suggests that the engineer must use his discretion whether 
to use reinforced or plain concrete. A greater use of soil-cement mixtures is 
suggested for roads where the subgrade is suitable and the anticipated traffic 
light ; where concrete roads are necessary the report suggests that the subgrade 
be consolidated sufficiently to allow the slab to be as thin as possible. 

Other recommendations are that greater use be made of slabs, of hollow-tile 
construction, or of trough construction for spans between 15 ft. and 35 ft. This 
would reduce the story height of buildings by eliminating beams and thereby 
effect a small economy in the height of walls and their finishes ; in addition, the 
omission of internal columns and the simplicity of construction may well show 
a saving in cost. The report emphasises the advantage of careful analysis of 
the stresses in structures and of careful consideration of the loads likely to be 
imposed upon them, for careful design and detailing can effect savings in materials 
and in cost whatever the material or the working stresses adopted. 
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CENTERING FOR SHELL ROOFS. 


Centering for Shell Roofs. 


THE following is an abstract of a paper by 
Mr. H. F. Rosevear read at the recent 
symposium on shell roof construction 
arranged by the Cement and Concrete 
Association. 

The roof for which the centering was 
designed covers an area of 151 ft. 6 in. by 
400 ft. 6 in., and the barrels are in three 
bays spanning the shorter dimension. 


The height to the top of the supporting 


the barrels on each side of the expansion 
joints would not need propping when the 
centering was struck, and so enable the 
centering for the barrel to travel under 
the valley in the longitudinal direction. 
This arrangement reduced the stiffening 
requirements for the passage of the center- 
ing, but meant that all centering moving 
in a longitudinal direction must pass 
under the expansion joint in the central 


Fig. 1.—Interior View. 


columns is 13 ft., and the barrels have a 
rise of 5 ft. The columns, gable ends, and 
the stiffening beams between the internal 
columns were precast on the floor of the 
building, and erected by a mobile crane. 
The columns weighed 1 ton each, and the 
stiffening members weighed from 3} tons 
to 44 tons each. These were erected in 
advance of the construction of the 
barrels. 

Two transverse expansion joints are 
provided across the width of the building, 
and at these joints the central bay had 
upstanding beams in the valley so that 
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bay. The end barrels on each side of the 
expansion joints were not provided with 
vertical stiffening beams at the valley, so 
that the propping had to remain under 
these valleys until the abutting barrel 
was concreted and had matured. 

Fig. 2 is a plan of the structure, and 
the numbers in the bays indicate the 
sequence of concreting the barrels. The 
arrangement of columns and stiffening 
diaphrams formed 45 separate vaults, the 
size of each being about 50 ft. by 
26 ft. 5 in. with a radius of 20 ft. Five 
barrels were concreted at a time, so that a 


265 


& CONSTRUCTIONAL 
ENCINERRING —— | 
7 
| 
| 
! 


CENTERING FOR SHELL 


ROOFS. 


400-6 


Fig. 2. 


set of five centres was used nine times. 
It was necessary to pass all the centres 
through the central bay when moving 
them in a longitudinal direction, so that 
some of the centres changed direction 
twice. Fig. 3 shows the precast columns 
and stiffening diaphragms and some of 
the centres for the barrels in position ; in 
the foreground is seen a centre ready for 
lifting. 

The centres were the full area of a 
barrel and light enough to be lifted and 
moved. The design of the centering and 
supports, which was to some extent 
restricted by the scarcity of some mater- 
ials, is as follows. The soffits of the bar- 
tels were to be lined with }-in. ceiling 


board, and this was supported by 20- 
gauge steel sheet stiffened with V-shaped 
longitudinal ribs 1 } in. deep of the same 
material and welded to the underside at 
about 8-in. centres. This shutter (which 
is patented) is capable of supporting the 
concrete in the barrel over a width of 
2 ft. 11} in. Every 2 ft. 11} in. a trans- 
verse tee-shaped curved rib supports the 
longitudinal ribs. This curved rib is of 
2-in. by 2-in. by }-in. mild steel rolled to 
the curve with the flange downwards. 
Small fishplates are used to join the 
transverse ribs where necessary. Holes 
were provided in the flanges of the trans- 
verse ribs so that they could be wired to 
the top of the supporting framework over 


Fig. 3.—Showing Precast Columns and Diaphragms. Centering for One Barrel 
in Position and another Centre being Raised. 
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which they passed. The depth of the 
longitudinal ribs allowed the edge of the 
steel sheeting to be passed over the top 
edge of the transverse rib, so forming 
a flush curved surface to receive the ceil- 
ing board. Holes were provided through 
the longitudinal ribs at the ends so that 
they could be wired to the transverse ribs. 
This construction is shown in Fig. 4. 
The framework supporting the center- 
ing was a system of Warren girders with 
joints 5 ft. 11 in. apart. This arrangement 
gave the least number of joints consistent 
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ends to enable the whole to be carried at 
the corners. The bottom booms were 
kept at one level and the top booms varied 
to suit their position on the curve of the 
barrel. The top boom of the longitudinal 
girders was 2}-in. bore 5-gauge tube, as 
this member carried a central concen- 
trated load from the curved ribs sup- 
porting the sheeting and the wet concrete. 
The stress in the tubes from the primary 
forces of the girders was about 7 tons per 
square inch so it was necessary to ensure 
that members in all directions truly inter- 


with low first cost and lightness. Due 
to the scarcity of small structural steel 
sections these girders were made of stan- 
dard steel scaffold tubes. Fig. 5 shows a 
detail of the framework. The maximum 
available depth for the girder was used 
having in mind that the shutter had to be 
lowered on to 2-ft. gauge bogies for travel- 
ling and passing under the valleys and 
barrel stiffeners. 

With one scaffold tube to form the 
bottom boom of the girder, four longi- 
tudinal girders were required to carry the 
centering, and scaffold tubes were used to 
form transverse Warren girders at the 
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Fig. 4. 


sected at the nodal points and that there 
were no eccentricities that would cause 
secondary stresses at the connections 
The longitudinal girders were made in 
three pieces with welded intersections and 
were assembled and joined together on 
the flat. They were then turned to the 
vertical and the transverse and bracing 
members fixed by bolts passing through 
holes in gusset-plates previously welded 
to the longitudinal girders. Diagonal 
bracing was then added at the top and 
bottom boom levels in order to restrict 
racking stresses during lifting and travel- 
ling ; this was confined to the central bays 
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Fig. 5. 


in each direction, using ordinary scaffold- 
tube couplers for connections. This brac- 
ing kept the frame square in plan but 
allowed reasonable flexibility in the ver- 
tical direction to allow for the variation 


rs 


in level at the corners which would occur 
during raising and lowering and setting to 
the exact level required. The lower 
booms at the extreme bottom corners were 
extended and provided with stiffening to 
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Fig. 7. 


carry the shackle on the lifting tripods for 
lowering and raising. 

The fongitudinal girders had to be 
shorter than the distance between the 
faces of the columns and the diaphragms 
between the columns, and in the ends of 
the top booms short lengths of smaller 
tube were placed which could be moved 
in and out. These sliding tubes were 
pulled out to touch the barrel diaphragms 
to carry the end transverse ribs and sheet- 
ing, and were pushed in during the lower- 
ing of the centering in order to pass 
between the columns. 

When the centering was lowered a few 
inches the sheeting at the ends was 
pushed up on to the main sheeting a little 
and the end transverse ribs and sliding 
tubes were moved back to give the 
required clearance for travelling. The 
spaces between the edges of the centres at 
the valleys were covered with steel sheets 
shaped to the soffit of the valley and fixed 
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to longitudinal timbers fastened together 
and supported on adjustable props. 
Horizontal scaffold tubes were added 
between these adjustable props and those 
under the main centering when they had 
been placed for concreting. 

As the girder would carry only its own 
weight and that of the sheeting, saddle- 
pieces were fixed under each panel point, 
under which adjustable props were 
screwed up so that each prop carried the 
weight of the centre and of the concrete 
transmitted downwardly through any 
vertical member of the truss. The ver- 
tical members therefore functioned within 
the girder and were strong enough as 
struts to transmit to the base slab all the 
weight imposed upon them. The props 
were braced horizontally and diagonally. 
Fig. 6 shows the shuttering with props 
and bracing in position, and the valley 
shutter and support in position ready to 
receive concrete. 

The centering was raised and lowered 
with one set of four tripods which could 
be easily moved about and applied at the 
corners of any of the centres. The 
tripods (Fig. 7) were also used for lifting 
centres in the central bay when it was 
necessary to turn the bogies through 
go deg. The tripod was made of 3-in. 
diameter mild steel tubes with a pulley at 
the top. The lower ends were retained 
in position by mild-steel angles, which 
were brought together and outward from 
one leg of the tripod to provide anchorage 
for a 1}-tons pull with a chain 7 ft. long 
A wire bond from the lever was continued 
upwards over the top pulley and down 
to a shackle which could be fixed to the 
projections provided at the extreme 
bottom corners of the centres. By 
removing the extreme corner adjustable 
props first the tripods could be placed in 
position and the lever operated so that 
all the other props could be removed, 
leaving the centre suspended only at the 
tripods. The tripod could be positioned 
only one way at the corners of the centre, 
and when the load was lifted it was in the 
centre of the base of the tripod, thus 
providing maximum stability. 

The lifting and lowering of the center- 
ing was easy, with a ganger shouting to 
keep the men in time to ensure that the 
centre was kept horizontal. When the 
centre was moved it was lowered on to 
2-ft. gauge bogies on rail tracks. The 
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bogies were provided with a cross-bearer 
and received the saddle-bearer fixed to 
the bottom booms of the outer longi- 
tudinal girders at the first internal panel 
points. The saddles on the cross-bearers 
on the bogies could be set in any direc- 
tion, and the tracks with the bogies ready 
to receive the centre were laid in the 
direction of travel required. To change 
the direction of travel the tripods were 
placed at each corner again, the centre 


lifted a few inches, and the track and 
bogies turned to the new direction. It 
was necessary to change direction twice 
every time a centre was moved in a 
longitudinal direction in the central bay 
under the valley beams. 

The first concrete was placed for the 
barrels on 23 January, 1951, and com- 
pleted on 3 June of the same year, giving 
a progress rate of three days for each 
barrel. 


The Effect on a Shell Roof of the Settlement of Supports. 


IN an article in Travaux ”’ for July, 
1952, M. J. Larras gives a report of tests 
carried out to determine the effects of 
vertical movement of the supports of a 
shell roof. The shell, which had no cross 
ties other than the solid gable beams nor 
any longitudinal edge beams, was of 
elliptical cross section. The major axis 
was 41 ft. 9 in., the minor axis 9 ft. 2 in., 
the span 83 ft. 9 in., and the thickness 
of the slab 2}? in. The tests consisted in 
measuring deformations of the concrete 
and of the reinforcement at various points 
on the surface of the shell and the vertical 
load at one corner of the shell which 
was raised relatively to the other corners 
by means of jacks. This corner was 
raised five times through a vertical dist- 
ance of 10 in. and ten times through 6 in. 
The tests were carried out over a period 
of months. 

The conclusions drawn from the results 
were that cylindical shells of this form 
will safely withstand large vertical move- 


ments of one support relative to the others 
so long as they are freely supported. 
Although the usual theory for computing 
torsional stresses in thin open sections 
gives an idea of the maximum stresses in 
the concrete there may be considerable 
inaccuracy in the values so calculated 
due to the unpredictable effects of the 
stiffness of the supporting columns and 
the consequent resistance to free move- 
ment of the shell. Tests on models 
showed that suitable coefficients may be 
obtained for each particular case which 
allow these latter stresses to be calculated 
with sufficient accuracy. It is em- 
phasised that the limited movements 
considered did not bring into action the 
full resistance of the reinforcement and 
that the conclusions are applicable only 
to geometrically similar shells. Further 
measurements of strain on many other 
structures of different shapes and dimen- 
sions are necessary to permit generaliza- 
tions to be made. 


Methods of Testing Concrete. 


British Standards Institution has 
issued in one booklet (price ros.) a num- 
ber of standard methods of testing con- 


THE 


crete, some of which appear in other 
specifications. The tests included are: 
Sampling fresh concrete on the site; 
Slump test; Compacting factor test ; 
Analysis of freshly-mixed concrete ; 
Determination of weight per cubic foot 
of freshly-mixed concrete ; Making and 
curing compression test cubes in the 
laboratory ; Making and curing com- 
pression test cubes on the site; Test for 
compressive strength of moulded cubes ; 
Determination of the compressive strength 
of concrete using portions of beams broken 
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in flexure (‘‘ equivalent cube ’’ method) ; 
Making and curing flexural test specimens 
in the laboratory; Test for flexural 
strength of moulded flexural-test speci- 
mens ; Making and curing test specimens 
for determination of the modulus of 
elasticity by means of an extensometer ; 
Determination of the modulus of elasticity 
by means of an extensometer; Deter- 
mination of the modulus of elasticity by 
an electrodynamic method; Drilling, 
examination, measurement, and testing 
of cores from concrete ; and Determina- 
tion of changes in length on drying and 
wetting (initial drying shrinkage, drying 
shrinkage, moisture movement). 
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THE main structures of a new garage at 
Peckham (Bull Yard, London, S.E.) for 
the London Transport Executive consist 
of a two-story administration building 
and the shell roofs to the garage area and 
repair bays. In addition there are a boiler 
house, an underground storage-pit for oil- 
fuel, and various single-story annexes on 
two sides. A photograph of a model of 
the structure is given in Fig. 1, and Fig. 2 
is an interior view of the completed build- 
ing. The roof over the garage has an 
area of about 53,000 sq. ft., comprising 


twelve bays each 110 ft. long and 40 ft. 
wide. Natural light in the garage area 
is provided by side-lights in the shells ; 
the area of lighting openings is about 
15 per cent. of the floor. For the repair 
bays, where better lighting is necessary, 
north-light shell construction gives a 
lighting area of 33 per cent. of the floor. 

Holes dug to a depth of 8 ft. revealed 
3 ft. to 4 ft. of made-up ground overlying 
sandy brown clay of poor bearing quality. 
Boreholes were sunk to a depth of 40 ft., 
and at a depth of 34 ft. firm red marl was 
encountered. The main structures are 
carried on bored piles (of which 250 have 
been formed) continued down to the red 
marl and capable of carrying a working 
load of 50 tons each. Loading tests on 
a single pile and a pair of piles resulted 
in a final settlement of o-119 in. and 
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Fig. 1.—A Model of the Garage. 
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Omnibus Garage. 


0-025 in. respectively after being loaded 
for one week with 75 tons per pile. 

The columns carrying the roof are sup- 
ported on beams around the perimeter of 
the building and also on two internal 
columns of 32 in. diameter spaced 8o ft. 
apart. The internal columns carry a load 
of 565 tons each and support a central 
beam (Fig. 3) carrying the interior ends 
of the shells. The shells (Fig. 4) are gen- 


erally 3 in. thick, increased to 4 in. at the 
ends and also thickened at the junctions 
lighting 


with the valley beams. The 


openings are 6 ft. square with corners 
rounded to g-in. radius, eight lights being 
arranged along each side of each shell ; 
in addition there are four circular open- 
ings 4 ft. 6 in. diameter in the crown 
which carry sheet-metal louvred ventila- 
tors capped with a domed light (Fig. 5). 

The central beam is 12 ft. 6 in. deep and 
2 ft. 6 in. wide and is divided vertically 
by an expansion joint 1 in. thick to allow 
the roof some freedom of movement due 
to thermal changes, to avoid continuity 
between adjacent shells, and to simplify 
construction. The twenty bays of north- 
light roofs (Fig. 6) over the repair bays 
are generally 3 in. thick, 20 ft. wide and 
span 50 ft., and cover a floor area of 
12,000 sq. ft. Additional columns be- 
tween the garage and repair bays divide 
the total width of the building to suit the 
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arrangement of repair pits and to support 
large folding doors. 

The roofs over the garage and their 
supporting columns are separated from 
the administration building by a 2-in. 
gap, each structure being supported inde- 
pendently. To prevent movement of the 
shell being transmitted to the brick panel- 
walls, open joints are provided between 
the sides and backs of columns and the 
brickwork. The walls are carried on 


beams at ground-level spanning between 
the columns, with a soft joint between 
the tops of the brick walls and the soffits 
of the beams above. At the entrance to 
the garage a ledged edge-beam with a 
sheet-lead seating provides a sliding joint 
for the roof between the garage and the 
part of the structure over the entrance. 
The shuttering for the roofs (Fig. 7) com- 
prised light timber trusses spaced 7 ft. 
apart and supported on tubular scaffold- 
ing. The sheeting consisted of timber 
panels 7 ft. long (which had been used in 
the construction of caissons for Mulberry 
Harbour) laidacrossthetrusses. Toreduce 
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the need for rubbing down the finished 
soffits, which were to be colour-washed, 
hardboard was laid over the sheeting. 
The surface obtained was satisfactory for 
colour treatment, and five uses were 
obtained from the hardboard. The 
square roof-lights were large enough for 
all the components of the centering to be 
passed through and _ re-assembled in 


adjoining bays. 
As speed of construction was important, 


it was considered an advantage to con- 
crete all the tie-beams and valley beams 
up to springing level prior to casting the 
curved slabs. Construction joints were 
arranged at the midspan of the ties and 
beams to form tee-sections (on plan), and 
each tee was cast in one operation. One- 
half of the garage roof beams was cast in 
this manner before concreting of the shells 
was commenced, and the shuttering to 
the beams sides was removed as early as 
possible for re-use. The beams for the 
second half of the roof were concreted in 
a similar manner while the slabs on the 
first half were being concreted. The con- 
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Fig. 3.__Cross Section of Central 
Beam. 
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struction joints in the roof slabs are along 
the crowns and valleys longitudinally 
and at mid-span transversely ; concreting 
commenced at the valley and worked up 
to the crown. Fig. 8 shows the roof 
during construction. 

No difficulties were found in compact- 
ing concrete with a slump of about 3 in. ; 
any cracks in the top surface due to 
shrinkage, etc., were grouted while the 
concrete was still green. Sprinklers were 
provided for curing the concrete during 
the summer, but were not used as the rain- 
fall was sufficient for the purpose. The 
shuttering of the roof slabs was struck 
three or four days after concreting, and 
the beam-sides about two days after com- 
pletion. The soffits of the beam-boxes 
were left as long as was conveniently pos- 
sible, but the shortest time of striking was 
about ten days from the completion of 
a bay. Due to the large number of roof 
openings the steel fixing was more com- 
plicated than is usual in this type of roof, 
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Typical Section of Shell Roof. 


Fig. 5.—Lighting and Ventilating Openings in Roof. 
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Fig. 6.—-Typical Cross Section of North-Light Roof. 


but was completed in two days for each 
bay. One complete bay of 110 ft. by 
40 ft. was erected in one week. 

The method of constructing the north- 
light shell roofs was similar to that em- 
ployed for the barrels. These slabs were 
concreted without top shutters except for 
the first 2 ft. from the valley, where top 
shutters were wired to the reinforcement, 
with spacer-blocks to ensure the correct 
spacing and cover for the bars. The 
roof was covered with 1} in. screed of 
vermiculite (graded in the valleys for 
drainage) to provide insulation. The roof 
was finished with two layers of bituminous 
roof-felt sealed down with hot bitumen. 
The roof is drained from the central beam 
to the east and west boundaries, where 
purpose-made sheet-metal hoppers built 
into the valleys discharge into rainwater 
pipes fixed to the columns on the inside 
of the building. The top edge of the 1-in. 
wide expansion joint in the central beam 
is protected from the weather by a cap- 
ping of sheet zinc clipped over the 
projecting top of the beam (Fig. 3). 


The administration building is of nor- 
mal reinforced concrete construction and 
includes offices and medical treatment 
rooms over the 70-ft. wide main entrance 
of the garage. The floor and roof of the 
medical rooms are carried by two portal 
frames, the beams forming the breast wall 
at floor level. In the office block the 
columns are in the walls and partitions to 
allow as much unobstructed area as pos- 
sible in the hall at ground level and the 
canteen and kitchen on the first floor. A 
storage basement is provided under the 
hall; sulphate-resisting Portland cement 
was used in the construction of the base- 
ment on account of a deposit of salt found 
in the ground, and similar cement was 
used for the piles. The basement is not 
on piles, and is completely free from the 
general structure. The roof of the admin- 
istration building is insulated with cork 
slabs 1 in. thick and, like the garage roof, 
is finished with two layers of bituminous 
roofing felt. The boiler house is partly 
underground with a fuel-hopper at ground 
level. Oil-fuel for the vehicles is stored 


Fig. 7.-Centering for Shell Roofs. 
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Fig. 8. 


in steel tanks with a capacity of about 
30,000 gallons accommodated in a pit 
about 20 ft. deep into the ground. 

The architects are Messrs. Wallis Gil- 
bert & Partners in association with Mr. 
Thomas R. Bilbow, F.R.1.B.A., Chief 
Architect of the London Transport Execu- 
tive. Messrs. John Liversedge & Associ- 
ates were the consulting structural 
engineers; this firm’s Arch-span con- 


Combined Timber 


Ir is necessary for their preservation that 
timber piles be kept at a constant mois- 
ture content, and in Holland they are fre- 
quently driven below low water level with 
in-situ concrete extensions above them. 
A method which may be used where 
extensions up to 5 ft. long are required is 
due to Mr. F. Fennema, of Hardinxveld, 
Holland. A watertight bag of bitumin- 
ized paper is made, strengthened by wires 
circumferentially and by wooden ribs 
vertically, and this is placed on the tim- 
ber pile after the latter has been driven 
to its final set. A cage of reinforcement 
is placed in the bag and concrete poured 
through a tremie, the paper serving to 
form shuttering and to protect the newly- 
placed concrete from damage by ground 
water. After placing the concrete the 
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Roof of Garage during Construction. 


struction was used for the roof of the 
main garage and their North-span con- 
struction for the roof of the repair shops 
Mr. A. Sackey, M.1.Struct.E., was respon- 
sible for the structural design. The main 
building contract was carried out by 
Messrs. J. Jarvis & Sons, Ltd., and the 
reinforced concrete work in the main 
buildings by Messrs. Richard Costain, 


and Concrete Piles. 


space around the paper mould is filled 
with earth. Two types of bag are. used. 
The first, for use where only vertical 
pressure occurs, has a rebated seating 
24 in. deep on the timber pile and is 
without circumferential reinforcement ; 
it may be strengthened by driving a rag- 
bolt in the centre of the timber pile. 
The second type has an 8-in. deep re- 
bated seating and has helical reinforce- 
ment. The bags are made in six lengths 
with a diameter at the top of 11 in. for 
the first type and 124 in. for the second 
type. 

It is claimed that this method is cheaper 
than the method of driving concrete piles 
on top of wooden piles described on 
page 220 of the July, 1952, number of 
this journal. 


Ltd. 
4 
275 


BOOK REVIEWS. 


(CONCRETE 


Book Reviews. 


“Examples of the Design of Reinforced e 
Buildings." By C. k. Reynolds. (London: Con- 
crete Publications, Ltd. 1952. Price 10s.) 

Tuts book is the successor of the same 
author's well known work “ Practical 
Examples of Reinforced Concrete Design 
The present book has been brought up to 
date and gives examples of the calcula- 
tions and drawings required for a typical 
multiple-story building based upon British 
Standard Code of Practice No. 114 and its 
associated sub-codes and is also in 
accordance with the new recommenda- 
tions for loads given in the revised Code of 
Practice No. 3, Chapter V, ‘‘ Loading,” 
which was issued in August, 1952, and is 
reviewed on page 279 of this number. In 
addition to alternative examples of the 
design of the principal parts of a building 
as a beam-and-slab structure and as a 
tlat-slab structure, the author comments 
upon and gives details of the application 
of the codes of practice in general. The 
book contains tables summarizing the 
requirements of the codes, tables and 
graphs for the rapid assessment cf bending 
moments on continuous beams, the shear- 
ing resistance of groups of bars, the 
allowable loads on both concentrically 
and eccentrically loaded columns, and 
many other tables and graphs which 
reduce labour in the design of most classes 
of reinforced concrete structures. 

Studies in Cement-Aggregate Reaction.” 
IX-X\ (Melbourne : Commonwealth 
and Industrial Research Organisation 
stated.) 

Papers by Mr. H. E. Vivian and Messrs. 
RK. H. Jones and H. E. Vivian, describing 
the results of investigations on the effect 
on concrete of aggregate containing 
alkali and other impurities and on the 
effect of the water content on the expan- 
sion of mortar. 


Parts 
Scientific 
No price 


“Aglomerados de Hormigon Hidraulico.”” By 
Patricio Palomar. (Barcelona Editorial Bosch 
Price 170 pesetas.) 

IN recent years many 

forced concrete structures have been 

builtin Spain. These have been described 
in the Spanish technical press. In this 

comprehensive work of more than 500 

pages the author deals with the precast 

concrete industry. The uses and methods 
of manufacture of all classes of precast 
concrete products are dealt with in 
detail, and some account is given of the 
manufacture of prestressed precast con- 


noteworthy rein- 


ey 
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crete products and of the uses of asbestos- 
cement products. In addition to the 
methods of Spanish manufacturers, 
descriptions are given of the methods 
used in other countries. The book is well 
illustrated with photographs and draw- 
ings of moulds and products. 


“Forces in Framed Structures.” 


By T. Lyle Morgan. 
(London: E. & F. 


N. Spon, Ltd. . 1952. Price 25s.) 
Tuis book describes and gives examples 
of the usual methods of numerical and 
graphical analysis of the forces in and 
the deflections of pin-jointed plane frames 
and simple space frames. The author 
emphasizes the method of equilibrium of 
joints which, as he says, has the advantage 
of simplicity. For calculating deflections 
of trusses the method described is that of 
virtual work. It is strange that the 
Williot-Mohr method is so frequently 
ignored, as when the method of virtual 
work is used to calculate deflections of 
trusses only one component of the deflec- 
tion of a joint can be calculated at a time. 
To obtain both the horizontal and vertical 
components of the absolute movement of 
a joint two separate applications of the 
method are generally required for each 
joint of a truss where the deflections of all 
joints are required to be known, whereas 
one graphical solution using the Williot- 
Mohr method gives the resultant deflec- 
tions of all the joints of a truss with a 
considerable saving of time and labour. 
The last chapter is concerned with in- 
fluence lines for simple frames. The book 
is illustrated with numerous clear dia- 
grams, and students, particularly those 
working alone, will appreciate the large 
number of worked examples and problems 
with answers. 


Books Received 


“The Fundamental Principles of Reinforced Concrete 
Design." By W. T. Marshall. (London: Blackie 
& Son Ltd. 1951. Price 208.) 


** The Predetermination of Water Requirement and 
Optimum Grading of Concrete under Various 
Conditions.””" By N. M. Plum. Building Research 
Study No. 3 of the Danish National Institute of 
Building Research. (Copenhagen: Teknisk Forlag. 
1950. Price 15 kr.) 

“Architecture as a Career.’ By Maurice E. 
(London: Iliffe & Sons, Ltd. 1951. Price 108. 64.) 

in Building.’"” By W. B. Scott. 

& F. N. Spon, Ltd. 1952. Price 258.) 

Engineering Plant and Methods.” 


Hammond. (London: Ernest 
Price 255.) 


Tavlor 
(London : 


By Rolt 
Benn, Ltd. 19§2. 
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SHELL ROOF 


AT A STORE BUILDING. 


Shell Roof at a Store Building. 


THE two main buildings of the new 
Post Office Stores at Kidbrooke, London, 
S.E., shown in Fig. 1, have a total area 
of 59,000 sq. ft. and are covered with 
reinforced concrete barrel-vault shell 
roofs. The standard dimensions of a bay 
are 50 ft. by 24 ft., and at each end of 
the buildings, adjacent to the expansion 
joints, the shell projects as a cantilever 


Fig. 3.—Diaphragms 
September, 1952. 


of nearly 17 ft. This column spacing 
was used mainly to avoid existing foot- 
ings and to avoid underpinning existing 
walls. It also reduces and equalises the 
longitudinal bending moments on the 
barrels. 

The barrel-vault shells have a radius 
of 20 ft. and a least thickness of 2 in. 
The concrete in the shell is a 1: 14:3 


° 
Fig. 1. 
= 
* Fig. 2.—Centering for the Vaults. i 
2 7 7 


SHELL ROOF AT A STORE BUILDING. 


mixture with }? in. aggregate, and was 
cast on curved  steel-sheet centering 
(Fig. 2). The diaphragms, cast in advance 
of the shell construction, are shown in 
Fig. 3. The soffits of the valleys between 
the intermediate barrels were formed 
with a bull-nose of precast lightweight 
concrete. The main reinforcement of the 
edge and stiffening beams is of square 
twisted high-tensile steel, and the rein- 
forcement of the shells is high-tensile 
welded mesh with mild steel bars diagon- 
ally. The total weight of steel used 
was about 3 lb. per square foot of floor 
area. 

The top lighting consists of 3 ft. 6 in. 


Conditions of Service in the County 
of Durham. 


THE dispute between the Durham County 
Council and its professional employees, 
referred to in our June number, has been 
settled. The dispute arose over a require- 
ment of the Council that all its employees 
must make any claim for extended sick- 
ness benefit through a trade union or 
professional society. Teachers, doctors, 
engineers, and other professional em- 
ployees of the Council objected to this 
requirement, and after protracted negotia- 
tions both sides to the dispute agreed to 
abide by the decision of a board of 
arbitration appointed by the Minister 
of Labour. The arbitrators decided that 
this requirement should be withdrawn by 
the Council, and the Council has agreed to 
abide by this decision. 


square lights, giving a glazed area of 
7 per cent. of the floor area ; the intensity 
of light is even and amply sufficient for 
most operations (Fig. 4). Insulation of 
the top surface of the roof was with a 
screed of vermiculite concrete 1} in. thick, 
waterproofed with two layers of bitumin- 
ous felt ; this has been successful in pre- 
venting condensation on the soffit of the 
shells. 

The architects were the Ministry of 
Works Maintenance Division and the 
consulting structural engineer was Mr. 
C. V. Blumfield. The contractors were 
Messrs. James Carmichael (Contractors), 
Ltd. 


Copper Strips for Expansion Joints. 


A BRITISH STANDARD (No. 1878) for 
Corrugated Copper Jointing Strip for 
Expansion Joints for use in General 
Building Construction (excepting large 
water containing structures and slabs 
carrying wheeled traffic) has been issued 
by the British Standards Institution. 
The quality of material and the dimen- 
sions are described. Widths of strips are 
8 in. and to in.; the depth of the corru- 
gation is 1} in. in the case of 8-in. strips 
and 1} in., 1} in., and 2 in. in strips Io in. 
wide. The radii of the bend at the root 
of the corrugation and from the corruga- 
tion to the flange must be } in. Thick- 
nesses are 0-022 in., 0-028 in., and 0-032 in., 
and the material is to be supplied in 
lengths of 8 ft. and 12 ft. unless otherwise 
ordered. The price of the document is 2s. 
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DESIGN LOADS FOR BUILDINGS. 


Design Loads 


REVISION OF B.S. CODE NO. 


A REVISED edition of British Standard 
Code No. 3, Chapter V, ‘ Loading,’’ was 
published (price 4s.) last month by the 
British Standards Institution. The more 
important revisions are summarized 
in the following. 

Deap Loaps.—To provide for parti- 
tions where their position is not shown 
on the plans, beams (and the floor slabs 
where these are capable of effective lateral 
distribution of the load) must be designed 
to carry, in addition to the other loads, a 
uniformly-distributed load per square foot 
of not less than 10 per cent. of the weight 
per linear foot of the finished partitions, 
and in no case less than 20 lb. per square 
foot if the floor is to be used for offices. 


for Buildings. 
3, CHAPTER V, LOADING”. 


SUPERIMPOSED Loaps ON FLooRs.— 
Table 1 gives the revised superimposed 
design loads for floors and Table 2 the 
reduction in superimposed loads for 
columns, walls and foundations of mul- 
tiple-story buildings. No reduction may 
be made for factories and workshops 
designed for less than 150 lb. per square 
foot, or for warehouses, garages, or 
buildings used as stores. (These tables 
have been prepared by Mr. C. E. Rey- 
nolds, B.Sc., A.M.Inst.C.E.) 

GARAGES.—tThe floors of garages for 
vehicles not exceeding 4 tons gross weight 
must be designed for (i) a uniformly- 
distributed load of 150 lb. per square 
foot or (ii) the most adverse combination 


TABLE I. 


CLASS NO. AND SUPERIMPOSED LOAD (LB.PER SQUARE FOOT) 


30 150 | 200 


MINIMUM TOTAL LOAD 


SLABS (PER FOOT WIDTH) 


50 | 60 
240 400 | 480 =i 


(LB) BEAMS 


1920 3200 |3840 


RESIDENTIAL BUILDINGS 


Houses : Nor more than two sfories, one occupant 
Others (including flats) 

Hospital wards: dormitories 

Hotels: Bedrooms and private silting-rooms 
Public rooms 


COMMERCIAL BUILDINGS | Banking halls 


Retail 


Offices: Entrance floor and below 
Above entrance floor 
Sforage and filing 


Book and stahonery sfores 
Warehouses (dependent on loads) 


Class Nos. 100, 150,02 200 


INDUSTRIAL BUILDINGS 


Workshops and faclories (dependent on loads) 
Workrooms (general) 
Light workrooms without sforage 
Power stations and machinery halls‘ circulation space 


School classrooms 
PLACES OF ASSEMBLY 


Withoul fixed seating 
With fixed seating: 


: dance halls 
charches , resfaurants 


TABLE 2. 


NUMBER OF FLOORS SUPPORTED 


1 2 3 4 SORMORE 


PROPORTION OF SUPERIMPOSED 


General 


10 09 08 07 06 


LOAD ON ALL FLOORS SUPPORTED 


Factories and workshops 
designed for 150 Ib. per 
square foot or more 


10 095 09 085 06 
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DESIGN 


of actual wheel loads, whichever gives 
the greater stresses. 

SUPERIMPOSED Loaps ON Roors.—For 
roofs sloping at less than 10 deg. and to 
which there is access the design load is 
to be 30 Ib. per square foot with a mini- 
mum total load of 240 lb. per foot of 
width on slabs and 1920 lb. on beams. 
If there is no access to the roof the design 
load may be reduced to 15 lb. per square 
foot. On roofs sloping at more than 
10 deg. but not more than 30 deg. the 
superimposed design load is 15 Ib. per 
square foot, and on roofs sloping at 


LOADS FOR BUILDINGS 


(CONCRETE 


75 deg. or more no superimposed load 
need be considered. For slopes between 
30 deg. and 75 deg. the load may be 
obtained by interpolation. 

PRESSURE ON BUILDINGS.—The 
requirements for wind loading have been 
changed and reference should be made to 
the code for details. 


[The design data and tables in 
“Examples of the Design of Reinforced 
Concrete Buildings,”” by C. E. Reynolds 
(see p. 276), are based on the loadings 
given in this code. 


Deformation of Floor Slabs. 


In Proceedings No. 15 of the Swedish 
Cement and Concrete Institute an account 
is given of an investigation into the effects 
of construction loads on suspended con- 
crete slabs. Frequently the weight of a 
newly-cast slab is transmitted by the 
centering and props to recently-cast slabs 
below which have not reached their full 
strength and which consequently may 
have considerable permanent’ deforma- 
tion. If the loads are great enough to 
crack the concrete the decrease in flexural 
rigidity of the slab results in greater de- 
flections under later loading. A method 
of calculating the loading and bending 
moments is given and is illustrated by a 
typical example. 

Tests were made to determine the loads 
occurring during the construction of a 
seven-story block of flats and to assess the 
ettects on these loads of variations in the 
moisture content of timber centering. 
The following results were obtained from 
the tests 

(1) The plastic deflections produced 
during the period of construction are 
three to six times as large as the elastic 
deflections (calculated as the deflections 
caused by the dead weight alone at the 
time of removal of the centering from the 
floor above). (2) The deflections of 
simply-supported floor slabs are about 
twice as large as those of slabs fixed at the 
sides at approximately equal loads during 
the period of construction. (3) The 


plastic deformations become greater as 
the loads acting on slabs increase and as 


these loads occur earlier, that is as the 
rate of construction increases. 

These results are in close agreement 
with the theoretical treatment of the loads 
and bending moments, but the deforma- 
tions were several times as large as those 
computed. The following inferences are 
drawn from the theoretical treatment. 
(a) The deformations increase in approxi- 
mately inverse proportion to the square 
of the thickness of the slab. (b) The 
deformations increase approximately as 
the fourth power of the span. (c) The 
risk of cracking and the resultant de- 
crease in flexural rigidity are greater in 
simply-supported floor slabs than in slabs 
fixed at the sides. This is important ina 
comparison between these two methods of 
support, since the loads causing cracks 
may be approached or exceeded during 
construction. (d) The deformations de- 
crease as the elastic rigidity and the plastic 
rigidity of the centering become greater. 
(e) The deformations decrease as the 
rigidity—particularly the plastic rigidity 

of the base carrying the centering for 
the upper floor slab becomes greater. If 
the moisture content of timber centering 
immediately before placing the concrete 
is low, and drying of the timber after cast- 
ing the slabs is limited, the deformations 
are reduced. 

The report recommends that slabs should 
be cast with adjacent walls where these 
are of concrete and that the centering, 
which should be as rigid as possible, should 
be kept in position as long as practicable. 
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ADJUSTABLE PRESTRESSING CABLES. 


Bridge with Adjustable Prestressing Cables. 


THE bridge at Villeneuve-Saint-Georges, 
near Paris, shown in Fig. 1, has three 
spans of 134 ft., 256 ft., and 134 ft., the 
middle span consisting of two cantilevers 
with a freely-supported central section 
129 ft. long. The bridge is of hollow 
construction with three longitudinal com- 
partments. The roadway is 27 ft. wide 
with cantilevered footpaths 9 ft. wide on 
each side (Fig. 2). The deck is supported 
on concrete hinges at the intermediate 
piers and on rockers at the abutments. 
The middle span is supported on a con- 
crete hinge at one end and a concrete 
rocker at the other (Big. 1). 

The deck is prestressed in a longitudinal 
direction, and the amount of the prestress 
can be adjusted from the interior of the 
bridge by means of an arrangement of 


and reactions at the supports pass near 
the centre of gravity of the cross section, 
that is, the precompression should be 
equally distributed over the whole cross 
section. (2) Under the action of the dead 
load and the worst combination of live 
loads the longitudinal precompression 
should never be less than 70 lb. per square 
inch in order to avoid cracking of the 
concrete. , To achieve these conditions 
eight straight and sixteen bent-up cables 
were required near the bottom of the 
simply-supported middle span and thirty 
cables were placed near the top over the 
two support piers. Some of the cables in 
the cantilevers were bent down to reduce 
the shear stresses. 

The arrangement for the adjustment of 
the forces in the cable has been made for 


Fig. 1.—Elevation. 


wire cables and short struts hinged at their 
feet and over which the bent-up cables 
are placed. Man-holes are left in the deck 
to provide access to the interior, where 
electric lighting is installed. 

The profiles of and the forces in the 
cables have been selected to achieve the 
following two conditions for each section 
of the bridge : (1) Under the action of the 
dead load the resultant of all the forces 


00 


~———- } 


Fig. 2.—Cross Section. 
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two main reasons: (a) The tensile forces 
can be increased as required to allow for 
shrinkage and creep of both concrete and 
steel. This renders the behaviour of the 
structure practically independent of these 
factors, which at best can only be calcu- 
lated approximately in advance. (b) Any 
future increase in the allowable super- 
imposed load can be carried by increasing 
the tension in the cables. 


Composition of Cables and 
Anchorages. 

Each cable consists of 193 wires of 
4°I mm. diameter with an ultimate tensile 
strength of 100 to 115 tons per square inch 
and a total tensile force of 160 metric tons, 
producing a stress of 40 tons per square 
inch which, with the addition of the super- 
imposed load, is nearly 41 tons per square 
inch. Each cable is provided with a steel 
anchoring device which consists prin- 
cipally of four bars of 2} in. diameter 
provided with nuts bearing against a fixed 
thrust-block and a movable anchor plate. 
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ADJUSTABLE PRESTRESSING CABLES. 


Cable Jacks 


193 hls 


CONCRETE 


Anchorage 
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Anchorage Plate. 


Grnrecting 3ars 


Fig. 3.—Method of Anchoring Cables. 


Welded on to each bar are three 1}-in. 
diameter bars cast in the concrete so as to 
transfer their load uniformly (Fig. 3). The 
cables were tensioned by four hydraulic 
jacks per cable acting between the 
movable anchor plate and the fixed 
thrust-block. 

Where cables are bent up or down they 
are taken over or under short struts 
hinged at their bases. In the simply- 
supported central span, where the overall 
depth of the bridge is small, these struts 
are of steel (Fig. 4). In the other por- 
tions they are of concrete, strongly rein- 
forced, with a hinge at the bottom and a 
grooved steel plate at the top to avoid 
crushing the concrete 


Construction. 

The requirements for navigation were 
that a free passage had to be left and for 
this reason the outer spans were con- 
structed first. The middle portion was 
then built from suspended metal centering 
supported on the two piers and on a 
trestle at the centre. The pathways were 
constructed last. Fig. 5 shows in 
diagrammatic form the main phases of 
the operation. 

As the weight of the independent 
span increased during construction, high 
stresses in the cantilevers were avoided 
by adjustment of the forces in the cables. 
Two graphs were drawn giving values 
between which the tension had to be 
maintained at all times. The tensioning 
was carried out in steps of 15 tons per 
cable to reduce the number of stress- 
ing operations. The movements of the 
hinged struts were closely investigated 
and their final positions agreed very well 
with those calculated when the maximum 
force of 160 tons was reached. Four 
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Fig. 4.—Hinged Steel Strut. 


hydraulic jacks were sufficient for the 
whole prestressing operations. 


Materials. 


Cements of high early strength were not 
used on account of their shrinkage and 
the mixture had a cement content of 
675 lb. per cubic yard of finished con- 
crete. Test specimens were taken for 
tests at 7, 28, and go days, twenty-one 
specimens being taken from each to cubic 
metres of concrete. At 90 days the 
average compressive strength was 5000 Ib. 
per square inch on prisms and 6330 Ib. per 
square inch on cubes. 

Six tensile tests were made on short 
lengths of cable attached to their anchors. 
The results obtained varied between 394 
and 420 tons per cable, giving a factor of 
safety of 2-5. All cables were subjected 
on a trial bench to a tension of 200 tons, 
which is 25 per cent. more than the maxi- 
mum normal force. From these tests the 
elastic elongation after final tensioning 
was decided. 

In order to check the stresses due to the 
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Fig. 5.—Main Phases of Construction. 


weight of the beams and of the tensioned 
cables, 100 acoustic extensometers were 
built in the longitudinal and transverse 
beams. Extensometers were also fixed 
to the cables to check the gauge readings 
of the hydraulic jacks. 

The finished bridge was test loaded and 


A Symposium on the 


AUTHORITIES from many countries will 
present papers at a symposium on the 
chemistry of cement to be held in London 
from September 15 to 19. The sym- 
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showed a deflection of 13 mm. for the 
central span, or 1/6000 of its span. This 
was less than that calculated for a value 
of E of 5,000,000 Ib. per square inch. 

The design was by M. Henry Lossier in 
collaboration with the engineers of the 
Service des Ponts et Chaussées. 


Chemistry of Cement. 


posium has been arranged by the Cement 
and Concrete Association (52 Grosvenor 
Gardens, London, S.W.1), from whom 
full details can be obtained. 
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SILOS FOR STORING GRAIN ON THE FARM. 


Silos for Storing Grain on the Farm. 
By A. M. PENNINGTON. 


As about 18,000 combine harvesters will be at work in Great Britain for this year’s 
harvest, and as much grain was spoilt last year due to lack of storage, the question 
of drying and storing grain is of urgent importance. The concrete-stave silo as 
used for making silage is the cheapest and most adaptable means of storing 
grain if independent drying plants are used. In the warm-air process each silo 
must have a porous false bottom which permits the passage of air but retains 
the grain. The silos are generally from 15 ft. to 18 ft. high and ro ft. to 14 ft. 
diameter, which allows for two rows of silos with a space between them in the barn 
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Fig. 1.—Typical Stave Silo for Drying Grain. 
¥—September, 1952. 
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(generally about 30 ft. wide by 15 ft. to 18 ft. high) in which the drying plant and 
silos are installed. The silos must be protected from the weather, and the joints 
between the staves airtight ; it is best to bed or point the staves in I : 1 : 6 cement- 
lime-sand mortar. Large ventilators or extractor fans are required in the roof 
of the barn to remove the moist air rising from the tops of the silos during the 
drying process. Access to the tops of the silos and the filling-pipes is by a cat-walk 
between the silos at high level, from which the silos can be entered by means of 
rungs formed of mild steel bars cast into a vertical line of staves. When the silos 
have a flat false bottom, as in Fig. 1, the last of the grain has to be shovelled 
towards the discharge pipe by hand. Sometimes the action is assisted by inclining 
the bottom towards the pipe (Fig. 2—see p. 284), but the extra expense and loss 
of capacity are rarely justified. Where an independent dryer is installed the 
silo is a simple bin with an outlet but without the false bottom and the warm-air 
inlet and dew-point compensator. 

A typical arrangement of a farm grain-drying plant is seen in Fig. 2, where 
the grain from the harvester is emptied into a pit from whence it is elevated to a 
cleaner which removes chaff, leaves, and insects. As the grain may arrive faster 
than it can be properly cleaned, it may be diverted to a pre-cleaner which quickly 
removes most of the debris. From the cleaner the grain enters (by way of a 
venturi point which works on the ejector principle) the conveyor-pipe through 
which a fan is continuously blowing air. Through this pipe the grain is lifted 
and may be blown into any of the silos ; from the upper part of the conveyor-pipe 
two branches are each capable, by means of a swivel outlet, of supplying any one 
of four silos, the grain being diverted where required by valves in the pipe. The 
part of the conveyor-pipe in the trench is provided with venturis and receiving 
hoppers opposite each silo discharge-pipe so that, by means of valves, the grain 
may be returned to the intake hopper to be passed through the cleaner, and 
transferred to any silo or to the sacking point. 

Filtered air is drawn into the ventilator fan after passing through a chamber 
containing an electrical resistance heater. The warmed air is blown along the 
pipes, through the porous floors, and through the grain, carrying the moisture 
with it. A supplementary supply passes through the dew-point compensators 
and is discharged at a suitable height in the silos. This is necessary if the depth 
of grain is more than 7 ft. because the warm air becomes laden with moisture and 
cools as it rises, and when the dew-point is reached (at a height of about 7 ft.) 
the moisture would be deposited in the cooler layers. A further supply of warm 
air is directed to the sack-dryer, which is a low hollow structure with openings 
on the top upon which sacks of grain are placed so that the warm air admitted 
to the interior of the structure under slight pressure escapes by passing through 
the sacks, carrying any moisture with it. 


Design of Silo. 


The lateral pressure ~ in Ib. per square foot on the wall of a circular storage 
bin is given by Janssen’s formula : 


wR ku, 
My 


where R is the hydraulic radius of the bin in feet, w the weight per cubic foot of 
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(& ONT) SILOS FOR STORING GRAIN ON THE FARM. 


TABLE I. 


Rough Smooth 


“re 
boards boards Concrete 


Weight 


Material (Ib. per cu. ft.) 


Wheat ... . 0°450 0-450 0-400 0°38 0-468 0°444 
Barley . . . . 0°424 07450 0°325 0°38 0°376 0°452 
Oats. . . . 0°450 07309 O35 O-412 0°406 
Shelled corn (maize) 0°344 07450 0-308 0-38 0°374 0°423 
Soya beans. . . 0°435 07450 0°322 0°38 0°366 0-442 
Flaxseed . . . 0-407 07555 0°308 0-50 0-399 0-414 
0°540 0°300 0-460 0°30 0850 03 


the material stored, ~, the coefficient of friction of material on the wall of the 
bin, & the ratio of lateral to vertical pressure, H the depth of material in feet, 
D the diameter of the bin in feet, and e the base of Naperian logarithms = 2-718. 


D 
Since R = 4 the formula may be written 


wD 


Table 1 gives values of the constants for various materials. This table is not 
complete, but as a silo may be used to store various grains it will suffice if it be 
designed to store the heaviest grain, namely, wheat. The curves in Fig. 3 have 
been plotted from Janssen’s formula with the constants for wheat given in Table 1 


SS nssen'’s mula : 


40 


8 


A= Depth of Grain in ft 


700 200 300 400 ‘500 600 
p= Lateral Pressure in lb per 3g ft 


Fig. 3.—-Pressure on Wall. 
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under ‘ Concrete ’’; the weight of wheat is assumed to be 55 lb. per cubic foot, 
which represents exceptionally heavy wheat. Inserting the values for wheat 


the formula becomes 
~1-066H 
P= —2718 D 


The curves given in Fig. 4 are derived from those in Fig. 3 by applying the 
formula P = pD = 2Af (see Fig. 5). 


(3) 


where p and D have the meanings already defined, A is the area of the steel in 
square inches required in the bands per foot height of silo at various depths from 


o 


Based stress in| steel 


Wheat |55 ib. per ft. ube. 


o 


La) 


8 


T 


Lid 


depth of Gram w fr 
8 


025 


Png of shel bands im 34.1. per foot of height of Silo. 


Fig. 4.—-Bands Required at Various Depths. 


the top, and f is the safe stress in the steel which is assumed to be 18,000 Ib. per 
square inch at the weakest point, namely the bottom of the thread. 

Table 2 is derived from Fig. 4 and gives the best spacing at various depths 
from the top (of silos of various diameters) of steel bands }in. diameter and having 
a B.S.F. thread, or alternatively ,,-in diameter bands having a }-in. diameter 
B.S.F. thread rolled on. Table 3 is similar to Table 2, but the spacing of the bands 
at various depths is given to the nearest suitable factor of 30 in., the height of the 
stave (Fig. 8). The figures in brackets indicate that at the top of the smaller 
silos only one band per stave is necessary ; at the bottom of the larger silos there 
* are six bands to each stave. It is a simple matter to find from Table 2 the band- 
spacing for any other height of stave. In Table 4 the spacing is shown for bands 
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STEEL FORMS 


The Multiple System of Interlocking 
STEEL SHUTTERING 


for in-situ concrete construction 


GUARANTEED HAND RIVETED CONSTRUCTION 
THROUGHOUT 


ENORMOUS STRENGTH ALTHOUGH LIGHT IN WEIGHT 
ENGINEERED WITH ACCURACY AND PRECISION 
BUILT LIKE A SHIP FOR ENDURANCE 
EACH UNIT A COMPLETE ASSEMBLY 
NO LOOSE PARTS — LOW MAINTENANCE 
POSITIVELY NO WELDING YEARS OF HEAVY USAGE 


A. A. BYRD AND CO., LIMITED 


210, Terminal House, Grosvenor Gardens, London, S.W.! 
"Phone: SLOane 5236. "Grams: Byrdicom, Wesphone, London. 


Ixi 
| | 
* 


CONCRETE AND CONSTRUCTIONAL ENGINEERING 


SEPTEMBER, 1952. 


Whether you are using 

Vermiculite for insulating concrete 

shell roofs or any other type of roof, 

make sure of the very best material by sending 
for samples and prices of DOHM VERMICULITE. 


HM 167 VICTORIA STREET, LONDON, S.W. 1. 
D TRLGPHOME . VICTORIA 1414 


TRIANCO . 
N° K'2 Type 


BLOCK MAKING MACHINE 
Power Operated 
Fully Automatic 


This machine is specifically designed for 

the mass production of SOLID BLOCKS DELIVERY FROM STOCK 

and is capable of producing 300 blocks Full specification will be sent on application 
per hour, which are jolted, compressed 

and extruded automatically. Fitments 

are also available for the manufacture of 

hollow blocks. 


TRIANCO LIMITED 
IMBER COURT, EAST MOLESEY, SURREY 


Telephone: EMBerbrook 3300 BLOCK-MAKING MACHINES 
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SILOS FOR STORING GRAIN ON THE FARM. 


TABLE 2. 


Diameter of silo in feet 
Distance of bands below 
top of silo 
14 16 


Band spacing in inches 


Threads } in. B.S.F. 


30°0 
15°5 
12°5 
10°7 
10°2 
10:0 


SN 
6 


~ 


Threads 4 in. B.S.F. 
5 15(30) 
10 15(30) 
20 15 
30 15 
4° 15 
50 15 
60 15 


Threads 
15(30) 
15(30) 


having #-in. cut or rolled threads. In the latter case }-in. diameter bars are 
used. Above the dotted lines }-in. B.S.F. threads may be used as in Table 3. 

Fig. 6 shows a malleable iron or steel shackle used for connecting the ends 
of the bands. To ensure equal distribution of stress throughout the length of the 
band, two bars and two shackles may be used for silos up to 10 ft. diameter, three 


Fig. 5. 
September, 1952. 


(& 
; 
18 20 
5 45°4 37°7 20°5 
10 315 22°4 11-6 
20 23°60 15°85 75 
‘ 30 21-2 14°4 
40 20°2 5°43 
q 50 13°5 5718 
60 
TABLE 3. 
15(30) 15(30) 150 15°0 15°0 
15 15°0 15°0 10-0 10°0 
15 10-0 10-0 7°5 7°5 
10 10°0 7°5 6-0 6-0 
10 7°5 6-0 50 
10 10°0 7°5 6-0 50 
10 7°5 75 6-0 50 
TABLE 4. 
; 15 15 15 15°0 15°0 
20 15 15 15 15 10°0 100 
30 15 15 15 10 7°5 75 
40 15 15 15 10 a 6-0 
2 50 15 15 10 10 7°5 6-0 
. 60 15 15 10 10 7°5 6-0 | 
—~{ 
= 
P 
289 
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for silos from tro ft. to 16 ft., and four from 16 ft. to 20 ft. Distribution of stress 
is also assisted if, after tightening, each band is struck with a mallet at the mid- 
point of each stave. 

Although not essential, it is a convenience to have an emptying door in 
each silo so that in the event of a breakdown, or of mould forming and preventing 
the flow of grain, the silo may be emptied through the door. A refinement is to 
have a bagging-spout cast on the door so that small quantities of grain may be 
taken out of the silo without operating the whole plant (Fig. 7). The bands may 
be bolted to the door-frame as shown or trimmed around the door as in Fig. 1. 
The trimmer-bolts must be strong enough to transmit the full load on all the bands 


| 


2 th 
| 


Fig. 7.—Cast-iron Door with Bagging-spout for Staves 3 ft. high. The height of 
the Door would be 2 ft. 6 in. with 2 ft. 6 in. Staves. 
attached to the angle-irons. In the case of large silos there may be more than two 
bands as shown in Fig. 1. Owing to the exposed position of the bands, to the 
prestress when they are tightened, and to possible over-stress due to temperature 
changes, it would seem wise to have them on the large side. A sudden drop in 
air temperature would increase the stress in the bands since, owing to its greater 
thermal conductivity, the steel would contract before the staves. Even so, in 
the U.S.A. a working stress of 20,000 lb. per square inch is used for bands on 
grass silos in the open air. 
Staves. 


Fig. 8 shows the staves now favoured in this country. Whole staves are 
30 in. by 12 in. by 2} in. thick, and half-staves are 15 in. by 12 in. by 2} in. thick. 
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PRESTCORE VIBRATIONLESS 


CAST-IN-PLACE PILES 
for New Fresh Wharf Ltd., London 


327 Prestcore piles, 26 in. diameter, are in process of 
installation. Average length, 40 ft. ; working load 100 tons 


per pile. 


The cylindrical sections seen in the foreground are the 
precast units which form the backbone of the Prestcore pile. 


These ensure the continuity of the fin- 
ished pile and that it is of full diameter 
throughout its length, important factors 
in the absolute reliability of Prestcore 
piles. 
Prestcore piles are formed in three 
nominal sizes—14 in., 18 in. and 26 in., 
for safe loads of about 40, 60 and 120 
tons respectively. 
Engineer : 

C. J. DOWNING, Esq., Staff Engineer. 
Main Contractors: W. & C. FRENCH, Led. 


Piling Sub-contractors and 
Licensees for Prestcore piling : 
JOHN GILL (Coners.) Led., 123 Pall Mall, S.W.1 


THE BRITISH STEEL PILING CO. LTD. 


KINGS HOUSE, 10 HAYMARKET, 


LONDON, S.W.! 


Telephone : Trafalgar 1024/8. Telegrams : Pilingdom, Lesquare, London. 


Pe 
Bae 
he 


tubular scaffolding & 
builders plant 
contract or hire 


SCAFFOLDING (GREAT BRITAIN) LTD 


MITCHAM SURREY 
Telephone: MITCHAM 3400 (18 lines) Telegrams: SCAFCO. MITCHAM 


Depots & Branches in all Principal Towns & Cities, Ireland & South Africa 
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(& eno | SILOS FOR STORING GRAIN ON THE FARM. 


The staves are generally hydraulically pressed or made of 1: 4 plastic vibrated 
concrete in wooden or steel gang moulds, and are not reinforced. They are 
tongued on two adjacent sides and grooved on the other two sides. The vertical 
sides are tapered radially (see section) so that the staves may be used for a range 
of silo diameters without having gaping joints. It is advisable to make the staves 
with the narrow faces upwards so that they may be trowel-finished and thus have 
a smooth interior surface. When erecting a silo the bottom ring of staves is set 
up, consisting of alternate whole and half staves with the grooves at the bottom 
and the narrow faces inwards. There must be an even number of staves in each 
ring. The joints (Fig. 8) are designed to allow a range of diameters from ro ft. 
to 20 ft. The lowest bands are fixed and temporarily tightened. Further whole 
staves and bands are added until the top row is reached, where a ring of alternate 


Half Stove Stave. 
Fig. 8. 


whole and half staves brings the top level. The bands may be finally tightened 
after the joints are pointed and the mortar has hardened. 

In the absence of a British standard specification, the following requirements 
for the staves are suggested. (1) Absorption after submersion in water for 24 hours 
should not exceed 6 per cent by weight. (2) The staves should be tested for 
strength immediately after submersion for 24 hours, the surface-water being 
wiped off with a damp cloth. The stave should be supported on 2-in. diameter 
steel bearers on a 24-in. span, the supports being free to rotate parallel and 
perpendicular to the long axis. The load should be applied centrally at a 
uniform rate, starting from zero and not exceeding 150 lb. per minute, on a steel 
bearer 2-in. diameter midway between the supports. A suitable apparatus for the 
transverse test would be similar to that used for paving slabs (B.S. No. 368/36) 
or, better still, a more substantial form of that used for roofing tiles. For staves 
2}-in. thick the average breaking load of five staves should not be less than 
120 lb. per inch of width, and not less than roo Ib. for any stave. 

With the minimum breaking load of 100 lb. per inch of width the bending 

> 
moment on a stave 2} in. thick would be < ool ae 50 ft.-lb. per inch of 
width. Allowing a factor of safety of 3, the permissible safe bending moment 
on a stave 12-in. wide would be 
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For proper support each stave must have at least two tension bands, so that 
the maximum spacing of the bands is 15 in. for a 30-in. stave. If such a stave 


be supported by bands / ft. apart and : ft. from each end, then, neglecting any 

support from adjacent staves, the maximum bending moment is met and occurs 
at the supports (w is the distributed load per foot of length of the whole stave 
which, on staves 12 in. wide, is the same as the load per square foot). Substituting 
8M_ 8 x 200 
M = 200 ft.-lb. and / = 1-25 ft., then w = — = = 1025 lb. per square 
foot for a 30-in. stave. Fig. 3 shows that the lateral pressure at the base of a 
silo 20 ft. diameter and 60 ft. high is nearly 600 lb. per square foot, so that safe 
stresses due to bending alone are not exceeded for such a silo even if the bands 
be 15 in. apart at the bottom. With such a spacing some of the bands would, 
of course, be larger in diameter than those given in Tables 2 to 4. Compressive 
stresses due to the weight of the wall and of the part of the contents transmitted 
to the wall by friction, and the horizontal compressive stress due to the tightening 
of the bands, vary with the height and diameter. In the worst case under con- 
sideration, a silo 60 ft. high and 20 ft. diameter (Fig. 3), the lateral pressure at 
the bottom when filled with wheat is about 600 Ib. per square foot. The pressure 
exerted by the bands, if the joints are not to open, must be greater than the 
lateral pressure exerted by the grain, the excess band-stress being resisted by the 
staves in horizontal compression. 

Considering the lateral compressive stress in the stave, if the safe compressive 
stress in the steel /, is assumed to be 18,000 Ib. per square inch and in the concrete 
f, is 950 lb. per square inch, from Fig. 4 the area of band-steel required at the 
base of a silo 60 ft. high and 20 ft. diameter is 0-33 sq. in. per foot, then the 
actual compressive stress in the concrete is f, x I2 X 2} = 18,000 x 0-33, from 
which the compressive stress in the concrete is 200 lb. per square inch, which 
is well below the safe stress. The staves are subjected to this lateral compressive 
stress only when the silo is empty. When there is a pressure due to grain, the 
bands extend and the compression of the staves is reduced to the residual amount 
due to the initial tightening of the staves; this is difficult to calculate but so 
small that it may be ignored. 

The vertical compressive force on the staves is that due to the weight of the 
superimposed wall plus the friction of the grain. Assuming the weight of the 
concrete to be 150 lb. per cubic foot, the height of the silo H ft., the diameter 
D ft., and the thickness of the staves ¢ in., the whole weight W of the silo is 


150aDHt _ DHt 
I2 x 2240 57 


tons, or, if ¢ = 2} in., W = —— tons. 
22°7 


The lateral pressure on the wall due to the weight of grain is given in Fig. 3 
for silos of various heights and diameters. This pressure multiplied by the co- 
efficient of friction between the grain and the wall gives the downward pressure 
on the wall due to the grain. Since this pressure varies with the depth of grain, 
the sum of the pressures at various depths is the pressure on the bottom staves. 
This can be obtained from Airy’s formula or from a formula derived from Janssen’s 
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MISCELLANEOUS ADVERTISEMENTS. 


Situations Wanted, 3d. a word: mini- 
mum 7s. 6d. Situations Vacant, 4d. a 
word ;: minimum 10s. Other miscella- 
neous advertisements, 4d. a word: 10s. 
minimum. Box number 1s.extra. The 
engagement of persons answering these 
advertisements 1s subject to the Notifica- 
tion of Vacancies Order, 1952. 


Advertisements must reach this office by 
the 23rd of the month preceding publication. 


SITUATIONS VACANT. 


SITUATIONS VACANT. Senior and junior civil engineer- 
ing draughtsmen designers required for steelwork, reinforced 
concrete, and building work for electricity generating 
stations and general industrial work. The salary will be 
not less than 4700 per annum for senior appointments, and 
will be under constant review. Full superannuation 
scheme in operation. Applications, giving full details of 
experience, etc., to C. S. ALtott & Son, Consuttine Crvit 
Enoineers, 1 North Parade, Manchester, 3. 


SITUATION VACANT. Civil engineering assistant cap- 
able of designing and detailing remforced concrete struc- 
tures required by Edinburgh firm of consulting engineers. 
Details of qualifications, experience, and salary required 
to Box 2589, CONCRETE AND CONSTRUCTIONAL ENGINEER- 
1nG, 14 Dartmouth Street, London, S.W.1. 


SITUATION VACANT. Chief designer requiredjby con- 
sulting structural engineers, Westminster. Considerable 
experience of reinforced concrete buildings essential, and 
experience of structural steelwork desirable. Applications 
in confidence, stating age and qualifications, with full 
details of experience, to Box 2590, ConcRETE AND Con- 
STRUCTIONAL ENGINEERING, 14 Dartmouth Street, London, 
S.W.1. 


SITUATIONS VACANT. Reinforced concrete designers 
required for consulting engineer's office in Westminster. 
One vacancy is for a senior position. Apply in writing, 
giving full details of age, training, and experience. Box 
2587, CoNcRETE AND CONSTRUCTIONAL ENGINEERING, 
14 Dartmouth Street, London, S.W.1. 


SITUATION VACANT. Consulting structural engineer, 
Westminster, requires senior designer draughtsman, with 
first-class experience in reinforced concrete, for responsible 
position. Experience in structural steelwork an advantage. 
High salary and good prospects for suitable applicant. 
Write in confidence, stating age, qualifications, and full 
details of experience. Box 2591, CONCRETE AND Con- 
STRUCTIONAL ENGINEERING, 14 Dartmouth Street, London, 
S.W.1. 


SITUATION VACANT. Ex engineer required 
for London office of reinforced concrete specialists. Salary 
£1,000 p.a. or according to experience. Write, with par- 
ticulars, to Box L.g50, c/o Streets, 110 Old Broad Street, 
London, E.C.2. 


SITUATION VACANT. Measurer required in estimating 
department in London of a company of reinforced concrete 


engineers and contractors. Age 25-30. Five-day week 
and pension scheme. Write, giving full particulars of age, 
education, and previous experience and salary required, 
to Box C.E. 481, at 191 Gresham House, London, E.C.2 


SITUATIONS VACANT. Ove Arup & Partners require 
several reinforced concrete designer-detailers. Apply in 
writing, giving full particulars of education, training and 
experience, and stating salary required, to above at 8 Fitz- 
roy Street, London, W.1. 


SITUATIONS VACANT. The Trussed Concrete Steel 
Co. Ltd., Truscon House, 35-41 Lower Marsh, London, 
S.E.1, require additional staff in their London and Man- 
chester design offices: (a) Designer-Detailers (age 25 or 
over), (6) Detailer-Draughtsmen (age 20 or over). Previous 
good experience in reinforced concrete drawing office is 
important. Five-day week and pension scheme. Apply 
in writing to the above address giving full particulars of 
age, education, and previous employment. 
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SITUATIONS VACANT. Reinforcement manufacturers 
have vacancies in their Bristol office for reinforced concrete 
designers. Posts are available for applicants with good 
experience, and also for suitably qualifed persons for train- 
ing. Work involves a variety of structures. Please give 
fullest details when replying. Box 2594, CONCRETE AND 
ConstructionaL ENGINEERING, 14 Dartmouth Street, 
London, S.W.1. 


SITUATION VACANT. Precast concrete factory, South 
Midlands, has vacancy for a production engineer, age 25-30, 
preferably married. Successful applicant will be required 
to supervise production of high quality precast concrete 
structural components. Considerable practical experience 
in precast concrete industry or high quality in-situ work 
necessary. Good educational and technical background 
essential. This appointment offers excellent opportunities 
for keen young engineer who wishes to specialise. Modern 
accommodation available after probationary period. Box 
2593, CONCRETE AND CONSTRUCTIONAL ENGINEERING, 
14 Dartmouth Street, London, S.W.1. 


SITUATION VACANT. A company specialising in the 
design of reinforced concrete buildings requires an engineer 
for site inspection of work carried out by contractors to the 
company’s designs. Applicants should have held respon 
sible positions as resident engineers or agents for reinforced 
concrete constructional work. Visits to sites in all parts of 
the country will be entailed. Some design experience is 
desirable. Write, giving details of age, experience, and 
salary — to Box C.E. 475, at 191, Gresham House, 
London, E.C. 


NORTH THAMES GAS BOARD.—Senior draughtsmen 
are required in the Chief Engineer's department at West- 
minster: (a) Experienced in the design of steel structures ; 
(6) Experienced in the design of reinforced concrete struc 
tures and general civil engineering work. Starting salary 
range {700 to {825 per annum, according to age, qualifica 
tions, and experience. The appointments are of a per 
manent nature after a probationary period, and pension 
arrangements will be discussed with short-list candidates. 
Applications, giving age, qualifications, and experience, 
should be sent to the Starr THames 
Gas Boarp, 30 Kensington Church Street, London, W.8, 
quoting reference 666/39 


SITUATIONS VACANT. The British Reinforced Con- 
crete Engineering Co., Ltd., require several qualified 
designers with specialist experience for their Stafford, 
London, and Newcastle-upon-Tyne offices. Five-day 
week and staff pension scheme. Apply to B.R.C. Enc: 
NEERING Co., Lrp., Stafford. 


SITUATIONS VACANT. Consulting engineers urgently 
require structural draughtsmen with at least five years’ 
reinforced concrete design and detailing experience in 
specialists’ offices. Five-day week. Write, giving details 
of experience, salary, and sample of draughting ; also state 
when available. Box 2595, Concrete anp Construc- 
TIONAL ENGineeRInG, 14 Dartmouth Street, London, 
S.W.1. 


SITUATION VACANT. Senior designer-draughtsman 
capable of designing and detailing reinforced concrete struc - 
tures required by consulting engineers in West London. 
Must be able to work on own initiative, and supervise several 
draughtsmen. Permanent position. Write, giving details 
of age, qualifications, ex , and salary required. 
Box 2596, CONCRETE AND CONSTRUCTIONAL ENGINEERING, 
14 Dartmouth Street, London, S.W.1. 


SITUATION VACANT. Designer-draughtsman with 
several years’ experience of reinforced concrete design and 
detailing required in London area. Must be keen, and 
require minimum of supervision. Interesting work. Per 
manent position. Write, giving details of age, experience, 
and salary required. Box 2597, ConcRETE anp Construc- 
TIONAL ENGINEERING, 14 Dartmouth Street, London, 
S.W.1. 


SITUATION VACANT.—Reinforced concrete designer. 
Simon-Carves Ltd, have a vacancy in their London drawing 
office for a reinforced concrete designer with sound experi- 
ence of industrial work. The firm specialises in the design 
and erection of power stations, coal preparation and chemi- 
cal plant, and offers a wide range of interesting work. 
Salaries are above average and a pension scheme is in 
operation. Working conditions and ro, are good. 
Apply to Personne: 27), Simon- 
Carves Ltp., Cheadle Heath, Stockport. 


(Continued on page \xvi). 
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DATA FOR PRICING 
REINFORCED CONCRETE. 


SITUATIONS VACANT. Imperial Chemical Industries 
Limited, Wilton Works, near Redcar, requires to augment 
its present drawing office staff for the development of its 
large new chemical factory. Permanent employment will 
be offered to selected draughtsmen in the following cate- 
gories: Civil, Instrument installation, Mechanical, Struc- 
tural. Congenial working conditions include membership 
of staff pension fund, recreation club facilities,etc. Further 
details of conditions of employment, pension fund, and 
housing will be forwarded on request, together with official 
application for employment form. Apply to the nearest 
Employment Exchange or Staff Officer, Imperial Chemical 
Industries Ltd., Wilton Works, P.O. Box 54, Middles- 
brough, quoting advertisement reference ICI/X /114/f. 
SITUATION VACANT. The Stanton Ironworks Company 
Limited, near Nottingham, proposes to appoint a repre- 
sentative to cover the British Isles in connection with the 
sale of prestressed concrete pipes. Applicants should have 
a technical background of traiming and experience, but the 
successful applicant will have full opportunity of studying 
the process of manufacture and familiarizing himself with 
the products. The appointment will involve interviewing 
at high levels. The post will be superannuated. Applica- 
tions, in confidence, should be made, in writing, to the 
ASSISTANT MANAGING Director, giving age and full details 
of qualifications and experience. 


BUSINESS OPPORTUNITIES. 
TO PRECAST CONCRETE MANUFACTURERS. An 
opportunity to acquire the sole manufacturing and selli 
rights of a wide range of lighting columns, well establis 
in the South and Midlands. Registered designs approved 
by the Royal Fine Arts Commission, together with patents, 
trade marks, moulds, equipment, etc. Details from Box 
2592, CONCRETE AND CONSTRUCTIONAL ENGINEERING, 
14 Dartmouth Street, London, S.W.1. 
TO ENGINEERS.—Civil engineering contractors desire 
contact experienced and qualified engineer with connections 
and able to invest moderate capital jointly with advertisers 
in new company to be formed for reinforced concrete con- 
structional work, including excavations for which plant is 
available. Alternatively would consider amalgamation 
with existing company of repute. Reply in first instance 
in confidence to Box 2598, CONCRETE AND CONSTRUCTIONAL 
ENGINEERING, 14 Dartmouth Street, London, S.W.1. 


EXCHANGE. 

REQUIRED. Black mild steel round reinforcing rods of 
i in., § in., and § in. diameters in exchange for 1}-in. 
diameter round, and j-in. diameter Isteg (equivalent to 
1'f-in. diameter round). Apply Risar, Lrp., Higher 
Swan Lane, Bolton. 

REQUIRED. }-in., 4-in., and }-in. diameters black 
annealed round mild steel reinforcing rods in exchange for 
}-in. diameter similar. Apply Risar, Ltp., Higher Swan 
Lane, Bolton. 


FOR SALE. 
REINFORCEMENT: 350 tons barbed wire, concertina 
type, in 40-lb. coils, at £15 per ton; 10 tons mixed round 
hexagons at {30 per ton. STEEL PLATES: 10 tons 
fx -in. to §-in. plates, sizes 2 ft. x 9 in. to 1§ ft. i 
at £25 per ton. STEEL ANGLES: 25 tons 5 in. x 5 in. 
x § x 18 ft. long, at £26 per ton. STEEL SHEETS: 
20 tons }-in. painted, non-bending quality, minimum size 
3 ft. x 2ft.,até30perton. DEEP DRAWING BLANKS: 
supplied sheared to size in 204 bright steel. Keen prices. 
STEEL DISCS: numerous sizes. List on request. STEEL 
PIPING: 20 tons 6-in. diameter x 14G x 18 ft. long 
painted. Excellent condition. At 2s. per foot. STEEL 
TUBING: 10 tons 2} in. o/d x 2 in. i/d x 15 ft. long, 
at 1s. per foot. SHEARED STEEL STRIPS & PLATES: 
Supplied in all widths and gauges. FABRICATION & 
PRESSWORK of all kinds; special angles, channels, 
gutters, etc. E. SterHens & Son, Ltp., 58/64 Bath 
Street, London, E.C.1. 

STEEL SHEETS: 30 tons 53 in. x 19 in. x 14G, painted 
or light rusty, at £30 per ton. GALVANISED SHEETS: 
5 tons 70 in. x 33 in. x 26G, at £30 per ton. STEEL 
BOXES: 1,000 21 in. x 9} in. x 9 in. deep, at {10 per 
100, E, Stepnens & Son, Lrp., 58/64 Bath Street, 
London, E.C.1. 

FOR SALE. Sacks, bags, and curing cloths for sale. You 
want the best type and quickest delivery. Write Joun 
Braypon, Ltp., 26 The Highway, London, E.1. Tele- 
phone: ROYal 1044. 

FOR SALE. Reinforcing rods. Light diameter materials 
on reasonable delivery against ISA, subject unsold, at very 
keen prices ex works Leeds. Also {-in. diameter in rota- 
tion. A. Brrcnatt, Ltp., 23 Farrar Lane, Leeds, 6. 


1952. 


Materials. 
(Delivered in London area.) 


AGGREGATES (per cu. yd.).— Washed sand, 
21s.3d. Clean shingle: in., 17s. 11d. ; 
4 in., 2us. 6d. Pit ballast, rgs. 8d. 
Cement (per ton, delivered at Charing Cross).— 
Portland cement, 6 tons and upwards, 94s. 
1 ton to 6 tons, 103s. Paper bags and 
non-returnable jute sacks included. 
Rapid-hardening Portland, 8s. above ordinary 
ortland. 
Aquacrete and 417, 32s. 6d. above ordinary 
ortland ; paper bags included. 
Colorcrete (buff, red, and khaki), in 6-ton loads, 
1358. 6d.; paper bags included. 
Snowcrete, {12 145. 6d., inc. paper bags. 
“ Super-Cement,”’ 32s. 6d. per ton above ordin- 
ary Portland cement ; paper bags included. 
High-alumina cement, 1 ton and upwards, 
292s. 6d, per ton. 
Snowcem paint, 71s. per cwt. inc. containers. 
Suutterinc.—For prices of timber, refer to S.R. & 
O., 1949, No. 1079 (price 1s. 1d.) and No. 94 
(price 5d.) issued by H.M. Stationery Office. 
REINFORCEMENT.—Mild steel bars, B.S. 785 ( 
cwt.); gin. to 2§in., 39s. 6d. & in. to} in., 
41s. §in., 41s. 6d. in., 43s. 


Materials and Labour. 
(Contracts up to £5000. Inc. 10 per cent. profit.) 


PorTLAND CEMENT CONCRETE, I : 2: 4.— 
Foundations, 2s. 34d. per cu. ft. Columns, 3s. 14d. 
per cu. ft. Beams, 2s. 104d. per cu. ft. Floor 
Slabs 4 in. thick, 8s. 3d. per sq. yd.; Do., 
5 in., 10s. 44d.; Do., 6 in., 11s. 10}d. ; Do., 
7 in., 13s. 11d. Walls 6 in. thick, 13s. 34d. 
per sq. yd. Add for hoisting above ground 
level 3s. 6d. per cu. yd. Add for rapid-hard- 
ening Portland cement 2s. 6d. per cu. yd. 
REINFORCEMENT.—AMild steel bars (B.S. 785), in- 
cluding cutting, bending, fixing, and wire 
(per cwt.)—} in. to 68s. 6d. in. to 
4 in., 63s. %& in. to 2§ in., 57s. 6d. 
SHUTTERING AND SUPPORTS.— 

Walls, 203s. 6d. per square. 

Floors (average 10 ft. high), 189s. 6d. per 
~ 2 In small quantities, 2s. 6d. per 
sq. ft. 

Columns, average 18 in. by 18 in. (per sq. ft.), 
2s. 10d.; in narrow widths, 3s. 7d. 

Beam sides and soffits, average 9 in. by 12 in. 
(per sq. ft.), 2s. 9d.; in narrow widths, 3s. 3d. 

ing, cutting, and waste, 5d. per lin. ft. 

Labour on splays, 2$d. per lin. ft. 7 

Small fillets to form chamfers, 5d. per lin. ft. 


Wages. 


The rates of wages on which the above prices 
are based are : Carpenters and joiners, 3s. 6d. 
hour (carpenters 2d. a day tool money) ; 
bourers, 3s. o}d.; Men on mixers and 
hoists, 3s. 2$d.; Bar-benders, 3s. 3d. 
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(& Saat | SILOS FOR STORING GRAIN ON THE FARM. 


formula, but it is simpler and sufficiently accurate to calculate from Fig. 3 the 
result for any particular case. 


Example. 
Find the maximum vertical pressure on the wall of a silo 20 ft. diameter, 
2} in. thick, and 60 ft. high, filled with wheat. By interpolation in Fig. 3 
the lateral pressures at depths D of 5, 15, 25, 35, and 45 ft. may be read from 
curve D = 20 ft. The sum of these multiplied by 10 and by the coefficient of 

friction from Table 1 gives the answer required. 
Therefore the vertical pressure due to friction of the grain at the base of the 

silo per foot of wall is 
10(145 + 340 + 460 + 525 + 505 + 590) X 0°444 
2240 

To this must be added the weight per foot of circumference of the wall, namely, 
150Ht 150 X 60 XK 2°5 


= 5°2 tons. 


= - —~ = 0°84 tons. 
I2 X 2240 I2 X 2240- 
The total of 6-04 tons is the load per linear foot on the foundation. The maximum 
6°04 X 2240 


compressive stress in the staves is - = 447 lb. per square inch. 


I2 X 
In addition, there are compressive and tensile stresses due to the bending 
moment of 200 ft.-Ib. caused by the lateral pressure of the grain. A rectangular 
section 12 in. by 2} in. deep, if made of a homogeneous material having the same 


strength in compression as in tension, has a bending moment M of f x - 6 


f= al Substituting the safe value of M from (4), f = eer = 192 lb. 
per square inch. Thus in this case the compressive and tensile stresses are under 
200 lb. per square inch. In unreinforced concrete the compressive strength greatly 
exceeds the tensile strength by an unpredictable amount, hence the need to base 
the design upon experimental data. Actually the compressive stress of 447 Ib. 
per square inch produces compression in the ring of staves as if they were pre- 
stressed, and so makes them better able to resist bending. In practice, therefore, 
the staves are able to resist a greater bending moment than the tests indicate. 
Also, the total vertical compression on the staves is less than the safe permissible 
stress. 

The weight of wheat when the silo is full is 


4 X 2240 4 X 2240 
of which 5-2 a X 20 = 36-2 tons is carried by the wall, leaving 21-5 tons as 
the total load on the floor. This load is not evenly distributed, being zero near 
the walls and a maximum at the centre. Usually the largest silos are built on 
reinforced concrete rafts which are thickened under the wall. 
Acknowledgment is made to the Sturtevant Engineering Co., Ltd., for 
information about the pneumatic conveying and conditioning plant upon which 
Fig. 2 is based, and to the U.S. Department of Agriculture for the data given 
in Table 1. 


September, 1952. 243 


aD*Hu a X 202 x 60 X 55 


MISCELLANEOUS. 


A British Standard Code for 
In-situ Flooring. 


BritisH Standard Code No. 204 (1951), 
“In-situ Flooring ’’ (price 7s. 6d. from 
the British Standards Institution) deals 
with floor finishes of several types includ- 
ing granolithic and other concrete finishes, 


REINFORCEMENT 


(CONCRETE 


terrazzo, miastic-asphalt, 
cement-rubber-latex, and magnesium 
oxychloride. Selection of the materials, 
conditions suitable for the use of each 
type, and matters affecting design are 
considered, and recommendations are 
made regarding the bases upon which the 
finishes should be laid. Instructions are 
given on laying the finishes, and notes are 
included on slipperiness, colour, texture, 
prevention of cracking, surface treatment, 
and maintenance. 


pitch-mastic, 


Professional Announcements. 


Mr. D. A. Stewart, A.M.Inst.C.E., 
A.M.L.E.E., is now acting for Messrs. 
Sandberg, of 40 Grosvenor Gardens, 
London, S.W.1, as their consulting civil 
engineer, with particular reference to 
concrete design and testing. 


Mr. P. B. Steer has joined Messrs. 
Stroyer & Adcock, consulting engineers, 
of 122 Wilton Road, London, S.W.1, as 
a partner. 


for 
Prestressed 


Concrete 


Cable Covers Limited are now by far the largest suppliers in this country of anchoring equipment for the manufacture of 


prestressed concrete. 


Over the last eighteen months since we entered this field we have gained an increasingly high reputa- 


tion for producing the most economical and dependable service in the supply of wire grips. If, therefore, you are interested 
in prestressed concrete and require anchoring equipment, we can with confidence advise you to write to us for full details 


which will be sent to you without delay on application to : 


COVERS LTD. 


CABLE 


ST. STEPHEN'S HOUSE 


WESTMINSTER, 


TELEPHONE : ELMBRIDGE 7241 
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ALPHA CEMENT LTD 


PORTLAND HOUSE, TOTHILL STREET 
LONDON, &.W.!. 


Telephone - Abbey 3456. 
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